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ADVERTISEMENT. 



The object and use of this work are so fully explained in the Author's 
" Introduction," that it is needless for the Editor to expatiate either 
on the merits of the subject, or the manner in which it is treated. He 
believes that the work will prove no unwelcome addition to British 
scientific literature, and he indulges in the hope that the translation 
will be found to do justice to the original. 

The greater part of the work was prepared for publication by the late 
Robert Corbet Campbell, a zealous and talented young chemist of 
this city. When nearly ready for the press, its progress was stopped 
by a severe illness which attacked the Translator, and which, after a 
few weeks continuance, terminated fatally, to the regret of the numerous 
friends whom Mr. Campbell's scientific acquirements and amiable 
character had attached to him. 

The manuscript left unfinished by the Translator, has been carefully 
compared with the original, and such corrections and additions have 
been made, as were necessary to render the work complete. The text 
is almost a literal translation of Professor Von Kobell's text, except 
as regards the alteration of the chemical symbols, explained at page xi 
of the " Introduction." Where any thing is added, it is placed 
within brackets [ ]. The only additions that require particular notice, 
are those which exhibit the new method of expressing the Cleavage of 
minerals by symbols, described in J. J. Griffin's recently published 
" System of Crystallography'' 

The " Introduction" is a paraphrase of the Prefaces prefixed to the 
Second and Third Editions of the German work. It comprises the 
whole matter of those two documents, re-arranged and condensed, 
deprived of a few unimportant sentences, and altered by one or two 
explanatory interpolations. It is hoped that these corrections will meet 
the approval both of the author and the public. 

That part of Mr. Griffin's " System of Crystallography y' which 
contains the ** Application of Crystallography to Mineralogy," will be 
found to form, in conjunction with the present work, a useful Manual of 
Practical Mineralogy. 

Editor of the Scientific Miscellany. 



Glasgow, 20M February, 1841. 




The object of the following work is to facilitata the Disorimisaiion op 
MiNBBALS. For thia purpose, simple and easy experiments, performed 
with Chemical Tests or the Blowpipe, are employed to develope certain 
properties, which serve to separate the minerals into a number of groups, 
each containing but a, few dissimilar species. A second set of chemical 
csperiments is then employed, conjointly with the more striking physical 
characters of the minerals, to distinguish the indiyidual species belong- 
ing to each group from one another. 

The esamination of a mineral, conducted on this plan, furnishes the 
observer with a pretty trustworthy indication of the name of the speci- 
men submitted to trial Ho is thus enabled to refer to a System of 
Mineralogy, and, oq comparing the characters of his specimen with 
tliose registered in the book, he either finds a confirmation of the cor- 
rectness of his results, or is supplied with such additional information, 
as leads him, by short steps, to the true solution of his problem. 

Of the advantages which attend this method of procedure, I have 
been furnished with satisfactory erperience, in the course of several 
years, during which it has been employed by the students of Mineralogy 
in this University. The method will also bo found useful to persons 
who, though not devoted to the study of Mineralogy, have yet frequent 
occasion to ascertain the names of minerals which accident or business 
places before them: I allude to chemists, miners, tecbuologista, and 
naturalists ; to whom, I hope, this little production will not prove 
unwelcome. 

It is naturally taken for granted, that the reader is acquainted with 
the use of tlio blowpipe, and with the mode of performing the simpler 
kinds of analytical operations ; such as solution, filtration, and precipi- 
tation. Details on these points must be sought for in works which 
treat ospresaly on Manipulation. In regard to the blowpipe, we have, 
in the admirable work published by BEiiZELtue, every kind of informa- 
tion which the analyst can require.* 

* [See also CoKMiciL Hectieatioxs, by J, J. OftrFFlN. Eighth Edition, Part Fiftt, cou- 
taining tbe gubjecli of Chemical MoHipalalion, and AHolyiia bj/ lAe Bbnipqx, 12ma, Gliu- 
gow, 183B. TliU work coatalni an account of tho npparatia omplojad in Chemical AnalyiU, 
and ot th« preoagtioiii ncceeMry to be taken tn ei 



Vlll INTRODUCTION. 

The principal classification in the following work, is founded on one 
of the most striking and obvious of the external characters of minerals, 
namely, the possession of a metallic or non-metallic lustre. In doubtful 
cases, I have placed in the former class, only such minerals as are also 
perfectlj opaque ; which arrangement appears to obviate ever j diflGlcultj 
that might possibly arise during the eicamination of minerals that pos- 
sess an adamantine or pseudo-metallic mother-of-pearl lustre. However, 
it requires but a couple of blowpipe experiments, and a trial of solu- 
bility in muriatic acid, to enable one in such cases to determine the 
name or place of a mineral without reference to its lustre at all Thus, 
if you compare with one another the characters of the subordinate 
groups, you will find that a mineral belonging to one group, is not easily 
referable to another. Take Lievrite as an example of a case in which 
you doubt whether the substance has a metallic or a non-metaUic lustre. 
You examine its properties experimentally, and find that it fuses to a 
magnetic bead without fuming, that it gives no sulphuret with soda, and 
that . it gelatinises with muriatic acid. These characters, without fur- 
ther examination, show that the mineral does not come under any of 
the sections in Class 1, and that it agrees entirely with the characters 
of Class 2, Section B 5. c). Nevertheless, as Lievrite possesses a 
pseudo-metallic greasy lustre, and is opaque, it is also placed in the 
system among the minerals with metallic lustre, in Class 1, where, 
under A 6, there is a reference to Lievrite at its right place. 

The examination of the Jusibility of minerals must not only be tried 
upon charcoal, but also in the platinum tongs, and when the minerals 
are difficult of fusion, very thin pointed splinters are to be taken for 
trial If a small round block of a mineral is submitted to the blowpipe 
flame, it may appear to be entirely infusible ; when, if a fine splinter 
were taken and heated in the same flame, it would be pronounced 
fusible. 

As experience has shown me that beginners easily mistake degrees of 
fusibility in minerals, I have been induced to propose, for their guid- 
ance, the following 

SCALE OF FUSIBILITY BEFORE THE BLOWPIPE. 

1. Sulphuret of Antimony. 
//M^S i < ^/#^ 2. Natrolite. 
- K^fjt^ii^ 3. Almandine. (Thoneisengranat.) 

/^JW^-<^- ^- STRAm^STEIN. 

^t^^A *^^ . ^- Adularia. 

6. DiALLAGE. (Bronzite.) 

All minerals which are distinctly fusible, fall within the first five 
degrees of this scale. Those whose degree of fusibility brings them 
between 5 and 6 of the scale, may be considered infusible, either when 
the pieces submitted to trial are not sufficiently slender, or when the 



Assajer is not perfectly master of the blowpipe. One great advantage 
of this scale of fusibility is, that it facilitatoa the highly useful practice 
of comparative experiment. Two persons operating on the same mineral 
may sometimes differ as to its degree of fusibiUty ; but when a person 
tries the fusibility of an unknown mineral against another mineral 
whose fusibility is well ascertained, Lo has tlie advantjige of a fixed 
point of comparison, which acts as a check upon erroneous experi- 
ments, that might otherwise lead to false conclusions. Tho minorals- 
Bolected for this scale belong to thos« which can be procured without 
mnoh difficulty. The analyst should be provided with a quantity of 
each, split into pieces of different sizes and shapes, from which to select 
such as closely agree in form with the pieces of the unknown minerals 
that are to be submitted to cemparatiro experiment. This preliminary 
comparison of the form of two assays that are to be submitted to 
parative fusion, is the more necessary, since, at the best, the determina- 
tion of the degree of fusibility of a mineral, can only bo considered 
approximate to exactness.* 

As I have endeavoured, throughout this work, to render the correct 
discrimination of a mineral as independent as possible of oil errors of 
observation, I have guarded against any mistaking of fusible for infusi- 
ble minerals, by placing such as are of difficult fusibility in both classes, 
BO that a mistaken judgment on that point cannot lead to the overlook- 
ing of the puzzling substance. The experimenter is, however, par- 
ticularly requested to observe, that, in the examination of every mineral, 
lis must commence by a comparison of its characters with those of the 
classes and orders which occur at the beginning of the book, and so 
proceed regularly on, without skipping any, till ho comes to the one of 
which he is in search. This procedure cannot safely be altered or 
reversed; for many minerals which belong to an early group also 
manifest the characters of a subsequent group ; whereas the minerals of 
the later groups do not show the characters of the groups that precede 
them. 

In order to observe whether or not a mineral colours the blowpipe 
flame, it is necessary to produce a snaall and very clear blue flame.t 
bocauBC a large ragged yellow flame overpowers some of tho more deli- 
cate tinges of colour. 



The Degree of Habdness of the minerals, is denoted according to 
tho scale of MoHB, which contains the following degrees : — 



n 



* {Meun. R. Griffin tc Co., Glugaw, sappl; a noBll cabinet conbuning n coUection 
or the minoraU wluclt form VON KOBELL'S DEGREES OF FUSIBIUTY, >t the 
price o( Sa.] 

" conaull Gbiffi.i'S Cieiiiieat Hmmi- 
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^■^' 1. Talc. 

2, Gypsum. 

3. Caic Spar. 
^^»rf 4. Fluob Spab. 

i'-f .. 5. Apatite. 



[Nthoductios, 



MOHS'S SCALE OP HARDNESS. 






6. Ad CL ARIA. 

7. Rock Cutstai.. 

8. ToPAS. / 

9. CoRUNBCM. '^^ ^ "•' 
10. Diamond. 



To determine the prGBence of water in a mineral, it is proper to take 
a small crystal, or a compact piece, of the size of half a pea, and to 
heat it before the blowpipe, or over a spirit lamp, in a small glass tube 
closed at one end, or in a narrow glass tube, \ inch wide, open at botii 
ends, and held in the flamo horixontallj. In the latter case, the wafer 
gathers in drops in the cold part of the tube, on both sides of the assay. 

When solution in an acid is to be effected, the assay is pulverised 
extremely fine in an agate mortar, water is added and ground with the 
mineral, and the fine powder is gradually decanted off with the water. 
The action of a diluted acid is firet tried, and if without success, then a 
concentrated acid is employed. Tlie best vessel to use is a small flask, 
or else a glass tube, one inch wide and seven inches long, which can be 
heated over a spirit lamp. 

The general remark may not be useless here, that all minerals which 
are as hard as quartz, with the exception of chrysolite, some garnets, 
and a few other minerals, are not decomposable by muriatic acid, with- 
- out previous fusion with an alkali. 

Instead of entering into further details respecting the following worit^ 
I shall give an example or two to show the way to use It ^^H 

First Example. Alumimtb. ^^| 

This mineral has a non-metallic lustre. It is infusible. Hence it 
belongs to Class 2, Order C. The characters of the first Section of 
this Order, C 1, depend upon the colour which the mineral assumes, 
when heated before the blowpipe with solution of cobalt. On making 
this trial, the mineral is found to belong to Section C 1. This Section 
contains two divisions, a.) and 6.), depending upon the presence or 
absence of water in the mineral. You make the necessary experiment, 
by heating the assay in a glass tube, and find that it gives much water : 
it therefore belongs to division a.) You now refer, from the table of 
Classi/kation, to page 36 of the test, where the minerals of C 1 a.) are 
described. The first group of this division contains Alum-stone and 
Aluminite, and the distinctive cliaracter given for them is, that, with 
soda on charcoal, they give sulphurets, which is not the case with the 



* [Mesirt. B, GnlFFlH & Co,. Glugow, enpplj anaJl cabineta containing the rainer^la 
eoniUtuting MOHS'S DEGREES OF HARDNESS, (Kamond eioepted), with aproper 
die for making t!ietriji!s, M the price of I6i. 

InBtructioaa for eiumaing tbe degrees of hardness of minersJs, with suitable precBu- 
lloDi.sre given in Omi'FiN'a " Si/slcn of Ortf^Uagraphg," Part Sepond, page 86,] 



INTRODUCTIOM. II 

rest of the minerals belonging to the same division. On making this 
experiment, the Aiuminile, of cour&e, gives a sulphuret, and is thus 
found to be either Alum-stone or Aiuminile. Next it is recorded of 
these two minerals, that the latter is easily soluble in muriatic acid, 
and the former not so. An experiment with muriatic acid, therefore, 
determines the mineral to be Aluminite. 

With a view to afford the experienced chemist a ready means of test- 
ing more closely the characters of the different minerals, 1 have added 
to each its chemical or mineralogical formula.* Thus, Aiuminile is 
accompanied by the symbol 

A\A SO, + 9 Aq. 
which shows that the constituents «f this mineral are alumina, sul- 
phuric acid, and water ; the detectiou of each of which substances can 
bo made the object of a separate oxperiment, based on the common 
rules of chemical analysis. 



' [The Editor Las taken great liberdea withlhese fonaulie, ohisSj' beoanse it wu impoa- 
BiUe to print them verhatim. willioot having tjpe cast espraaslj for the purpose. He hu, 
therefore, in man j cases, merely given tho symbols that roprBBOnt the ultimate clemeots o/ 
tlie mlneralB, which, however, arc not onl; quite sufficient to guide the analyst in his 
experiments, but also sane to expUiin tho nomenDlature and syoonymeB of Ibu minerals, 
The follawiog Table will afford some addidona.1 inronaation :-— 

CHEMICAL SYMBOLS EXPia.INED. 



Ag. 






Aluminum 


. 171. 


As. 


Arsonio 


. 470. 


tt. 


Boron 


. 136. 


H>. 


Barium 


. 867. 


He 




. 331. 


H) 


BismuUi 


, fW7. 






. 489. 


(" 


Carbon 


. 76. 


Tb, 


Calciam 


. 2.W. 


r<i. 


Cadmiun.' 


. 697. 


t>. 


Cerium 


. 575. 


i;i 


Chlorine 


3HI, 


Co, 


Cobalt 


. 369. 


(>, 


orCh.Chromiam 


M. 








F, 


Fluorine 


. 117. 


t'e 


Iron 


. 339. 



H. 
1. 


Mercury 

Iodine 


■:::,J: 

... 789. 








K. 


Potasuum 


... 490. 


1.. 


Lithiam,._ 


... 81. 


Mg 


Uaffnesiam.... 


... JB8. 


Mo 




... 599. 


M. 
Na. 


Nitrogen 

Sodiam 


... 89. 
.... 291. 


Si. 


Nickel 


... 370. 


U. 
Os 


0^8«" 

Osmium 


... 100. 

...1244. 


P. 


Phosphorus.... 


... 196. 














K. 


Rhodium 


... 651. 



8b. 
9e. 
Si. 
Sr. 
8n. 
Ta. 
Te. 
Th. 
TL 
U. 

y. 

Zn. 
Zr. 

An. 


Antimony..., 


BOe! 


aiicinm 


277. 

B47. 


Tantalum .... 


1164. 


Thorium 

Coniam 


746, 

304. 

3711. 


Yttrium 

Zinc 


1183. 

:..„ 401 

408. 




1121. 



To find the lompantivs quantities uf the ebemical elements which constitute any given 
mineral, multiply the numbers quoted in the above table, by the small fignms or exponents 
which Ibllow the symbols in the body of the work. Where there are no exponents, the 
symbols express the qaality but not the quantity of the constitacnts, except in the case of 
the simpler compounds, where theabionCD of au exponent sometimes implies unity. Thus. 
Ag S is AgiS'. Tho alotoic weights are those of Berislius. 



EjompU: Red Oxiue or Copfeb = CuK), pi 



e22. 



= 100 X 1 = 100 = C 



8*2 = Rod Oxide o( Copper.] 
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^^^H Second Exampk. Purple Cofper. 

^^^H Tbie mineral has a metallic lustre. It fuses before the blowpipe 
^^^H irithout smoking, but wheu beated in the ondatiag flame, it produces 
^^^H the odour of sulpburous acid. It follows tbeuce, tbat it bebnga to 
^^^P Class 1, Order A, Divisioti 5. It belongs to this division, because a 
^^^ mineral wbich produces sulphurous acid when heated alone ia the oxi- 
dating flitme, produces a, snlphuret when heated with soda in tho re- 
ducing flame. Arrived at this result, yon are referred, by tho table of 
Ci.&ssrFicATios, to page 11 of the text, where the miaerals belonging to 

k Class 1, A 5, are detailed. The &st mineral of this division = Ag S, 
is distinguished by its sectility, and tho second = Mu S, by its colonr 
and streak. You then come to a group which contains the given sub- 
ject of assay, in company with many related minerals. The character 
of the group, with one exception, is, that the partial solution in nitric 
acid, gives with an excess of caustic ammonia, an azure-blue solution, 
and that when the mineral, after fusion on charcoal, is moistened wiQi 
muriatic acid, it colours the blowpipe flame beautifully blue. Your 
mineral shows these properties, and is, therefore, a member of the given 
group, while its colour is alone sufficient to distinguish it from all the 
other members of the same group, — It happens, that the colonr of most 
^ of the minerals which possess a metallic lustre, is a trustworthy charac- 
^^^_ ter, for which reason I have commonly mentioned it, and sometimes 
^^^L irith the advantage of being thereby enabled to dispense with the recital 
^^^^P of several other characters. 

^^^H I have invariably endeavoured to found tho different divisions, not 
^^^B only upon clear and decisive characters, but also upon such as can be 
^^^H auily and qnickly developed. I have not laboured to adduce a multi- 
^^^H tnde of characters, but have restricted myself to those which are most 
^^^B exact I refer to my " Ckarahteristik der Mineralien," for a more 
^^^H extensive enumeration of confirmatory characters of tho minerals. 
^^^B Wherever there appeared to be a possibility of mistaking one mineral 
^^^* for another, I have added notes to warn the experimenter of his danger, 
IT and of tlie way to avoid it. It scarcely requires to bo noticed, that the 

11 , analyst can expect distinct reactions in his experiments, only when he 

^^^^ employs pure materials, Many specimens of Wollastonite effervesce with 
^^^^L acid, or after ignition, react alkaline ; yet these reactions are not the 
^^^H characteristics of pure Wollastonite, but depend upon an intermixture of 
^^^f Calcareous Spar. Hence, if the analyst finds occasion to believe that 
I ' he has an impure mineral to examine, he must consider tho nature and 

properties of the matrix, or other accompaniment of his mineral, and 
must judge of the results of his experiments with reference to the pos- 
sible effects of that accompaniment. 

The work embraces pretty well every mineral wliose chemical char- 
acters have been satisfactorily ascertained. 

(January, 
^' \March, 1 



CLASSIFICATION. 



Glass I. Minerals with Metallic Lustre. 
Class II. Minerals with Non-Metallic Lustre. 

The Minerals whose lustre is Imperfect Metallic are placed in the 
first class when completely opaque, and in the second class when trans- 
lucent on the edges. 

Each of the Two Classes is divided into Three Orders, 



Class L Minerals with Metallic Lustre. 

vJ« MetalSy distin^shable by their physical properties. 

A» Fusible, 1 — 6, or else readily volatile. \ Pa^e 2. 

JD« Infusible, or fusibility above 5, and non-volatile. 



Glass IL Minerals with Non-Metallic Lustre. 

A» * BB, easily volatile or combustible. ^ 

-r> >Page 3. 

Jd« BB, fusible, 1—5, but not, or only partially, volatile, j 

C BB, infusible, or fusibility exceeding 6. Page 4. 



* BB, signifies Be/ore the Bhtrpipe. 



CLASS I. 

MINERALS WITH METALLIC LUSTRE. 



O. NATIVE METALS 

Basilt distinguished by TH£m Physical Properties, Page 5. 



A. FUSIBLE, 1—6, OR ELSE READILY VOLATILE, 

!• BB, on charcoal, give a strong odour of arsenic, p. 6. 

O BB, on charcoal, or in an open glass tube, give the horse-radish 

* odour peculiar to Selenium, p. 7. 

Q BB, in an open glass tube, give a white or grey sublimate, which 

* runs into colourless transparent drops when again exposed to 
heat, p. 8. 

4* BB, on charcoal, disengage a thick antimonial vapour, p. 9. 

^ BB, with soda, give a sulphuret, but without manifesting the 
general properties of the minerals of the preceding sections* 
p. IL 

i? BB, behave differently from the minerals in the preceding five 
sections, p. 13. 



B. INFUSIBLE, OR FUSIBILITYabove 5. NON-VOLATILE. 

1 BB, with borax, in the oxidating flame, — a very small quantity 
gives the borax an amethyst-red colour, p. 14. 

O BB, on charcoal in the reducing flame, — when the blast has been 
sustained a long time, the assay becomes magnetic, p. 15. 

0# Partially agreeing with the last section, p. 16. 



w 



CLASS II. 
MINERALS WITH NON-METALUC LUSTRE. 

Ohdek a and Order B. 

A. BB, EASILY VOLATILE OR COMBUSTIBLE, p. 17. 

B. BB, FUSIBLE, 1—5, BUT NOT ENTIRELY VOLATILE. 

I.) BB, ALONE, OB WITH SODA ON CHARCOAL, QlYE 
A METALLIC BEAD, OR A MAGNETIC! METALLIC MASS. 

!• BB, Alone, or with soda, give a bead of silver, p. 18. 
2* BB, Alone, or with soda, give a bead of load, p. 19. 

BB, Alone, or witli soda, give a bead of copper, When fused, and 
then moistened with muriatic acid, colour the flame beautifully 
but transiently blue. 
a.) BB, on charcoal, give a strong odour of arsenic, p. 21. 
5.) BB, on charcoal, give no odour of arsenic, p. 22. 
4t BB, with borax, give a fine sapphire-blue colour, p. 23. 
C BB, Fused in the reducing flame, in the forceps, or oa charcoal, 
■L ~i ' P^^ ^ black or grey magnetic mass ; but without showing the 

■M^k properties of the minerals of the preceding four Eections. 

^^^H a.) During fusion, give a strong odour of arsenic, p. 23. 
^^^B b.) Dissolve in muriatic acid, without a sensible residue, and 
^^^r produce no jelly, p. 24. 

^^^1 c.) Dissolve in muriatic acid, under production of a gelatinous 

^Ta precipitate of silica, p. 25. 

d) Very little acted on by muriatic acid, p. 25. 
0» Not belonging to the preceding five sections, p. 26. 

2.) BB. ALONE, OB ON CHABCOAL WITO BODA, GIVE 
NO METALLIC BEAD, ASJ> NO MAGNEirc METALLIC MASS. 

y BB, After fusion and strong ignition, on charcoal, or in the forceps, 
or the platinum spoon, react alkaline, communicating a red- 
^^^^ dish-brown colour to moistened turmeric paper. 

^^^H a.) Easily and entirely soluble in water, p. 26. 
^^^P 6.) Nearly or entirely insoluble in water, p. 27. 
^^^t} Soluble in muriatic acid, and some of them in water, without leav- 
ing a residuum, and without producing a jelly, p. 28. 
Q Soluble in muriatic acid, producing a thick and perfect jelly. 
a.) BB, in the matrass, give much water, p. 29. 
b.) BB, in the matrass, give no water, or only traces, p. 30. 
1 A Soluble in muriatic acid, leaving a residuum of silica, but not 
producing a perfect jelly. 
a.) BB, in the matrass, give much water, p. 31. 
b.) BB, in the matrass, give no water, or only traces, p. 32. 
1 1 Very little acted on by muriatic acid. BB, with boras, give the 

violet colour tliat indicates manganese, p. 33. 
l 2 Not included in the preceding five sections, and, with one ex- 
. ception, consisting of silicates, that are either not at all, or 

^^^^^H^^ only imperfectly decompa'sable, by muriatic a^id, ij, S3. m 



• 4 



CLASS II. 
MINERALS WITH NON-METALLIC LUSTRE 

Order C. 



C# BB, INFUSIBLE, OR FUSIBILITY EXCEEDING 5. 

I Previously ignited, BB, then moistened with solution of cobalt and 
again ignited, acquire a beautiful blue colour. 
a.) BB, in the matrass, give much water, p. 36. 
b.) BB, in the matrass, give little or no water, p. 37. 

O Moistened with solution of cobalt, and ignited, BB, acquire a 
green colour, p. 38. 

O After ignition, BB, react alkaline, and give a reddish-brown colour 
to moistened turmeric paper, p. 39. 

A Entirely, or for the most part, soluble in muriatic or nitric acid, 
without prodjicing a jelly or leaving any considerable residuum 
of silica, p. 40. 

^ Soluble in muriatic acid^ producing a jelly, or else depositing silica 
without producing a jelly. 
a,) BB, in the matrass, give much water, p. 42. 
b.) BB, in the matrass, give no water, or only traces, p. 43. 

U# Not included in the preceding five orders. Divided thus: 

a.) Hardness under 7, p. 43. 

b,) Hardness = 7 or above 7, p. 46. 




CLASS I. 
IMINERALS WITH METALLIC LUSTRE. 



Of the minerals which possess an impekfect metallic lustre only 
such are included in this division as are at the same time opaque ; as 
for example. Wolfram and Chrome Iron Ore. 

O. NATIVE METALS 

Easily distinguisiied by their Pkysical Propebtieb, 

Native Mercury, Hg. Gediegen Quectailber. 
Liquid at common temperatures ; of a tin-white celonr. 

Native Silver, Ag. Gediegen Silber. 
Silver-white, perfectly malleable, easily soluble in nitric acid ; the solu- 
tion treated with muriatic acid gives a curdly-white precipitate, which 
rapidly changes colour when exposed to the light, becoming first grey, 
and then black. H, 2, 5. 

Native Gold, An. Gediegen Gold. 

Argentiferous Gold. Ag + .Au. Electrum. Goldsilber. 
Possess more or less a golden-yellow colour, and arc perfectly malleable. 
Native Gold disBolves only in aqua regia (nitric and mnriatic acids 
mixed togetiiei'). and leaves scarcely any residue. Argentiferous Gold 
is wholly or paitially decomposed by aqua regia, under separation of 
clilorido of silver. The solutions of both give, with protosulphate of 
iron, a reddish-brown precipitate of gold, to which friction communi- 
cates a metallic lustre, and the yellow colour of irol'l 
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Native Copper, Cu. Gedieg-en Kupfer. 
-■^)f copper-red colour, ductile and malleable ; soluble in nitric acid, 
' giving an azure-blue solution. 

Native Lead, Pb, GedJegen Blei. 
Of lead-grej colour, ductile and malleable ; BB, easily fusible ; amokei 
and deposits upon tlie charcoal a greenish -yellow sublimate. Soluble 
I in diluted nitric acid ; the solutioa affords, with sulphuric acid, an abun- 

I dant white precijjitate, H. 1, 5. 

^^^_ Native Platinum, Ft. 6edi«geu Flatin. 

^^^ Palladium, Pd. 

^^^B Both ductile and malleable ; both infusible. Platinum is of a steel-grey 
^^^H' colour, not soluble in nitric acid, but dissolves when digested in aqua 
^^^V ie0^ Palladium possesses a colour between steel-grey and silrer- 
^^^H *nito, is dissolved by nitric acid, but more easily by aqua regia. The 
^^^H Bolutioa of Platinum gives, with carbonate of potash, a yellow precipi- 
^^^H tate, insoluble in excess ; that of Palladium gives, with carbonate of 
^^^H potash, a brownish precipitate, soluble in ezcess- 
^^^V Native Iron, Fe. Gediegen Eisen. 

^^^^ Ductile and malleable ; light steel-grey ; attracted by the magnet ; in- 
r fusible ; easily soluble in muriatic acid. 

A. FUSIBLE, 1—5, OR EASILY VOLATILISEIK J 
A. \ • BB, on Charcoal, prodtuse a strong odour of Art 

Native ATsenic = As, Gediegen Arsenilt. 

Arsenic Glance ^ As. Arsenikglanz. 
BB, volatilise without fusing; sublime in a bulb tube as a metallic 
greyish-white crystalline crust. Arsenic Glance, BB, takes fire, and 
continues to bum without a continuance of the blast ; gives a grey ar- 
senical smoke, and becomes covered with crystals of arsenious acid. 
Native Arsenic ceases to bum oa being taken from the blowpipe flame. 

Arsenical Grey Copper = Fe Zn Cu Sb As S.. Arscnikfahlerz. 

Poli/basite = Cu Ag Sb As S.. 

BB, on charcoal, fused and then moistened with muriatic acid, they 
communicate to the Same a beautiful blue colour. Polyhasite gives, 
with soda and boras, a button of silver, which by fusion with borax may 
be procured quite free from copper. Grey Copper, treated in this way, 
gives with gre^t difficulty a button of copper only. The copper is more 
easily extracted by fusing the mineral with lead and boracic acid. The 
partial solution of Grey Copper in nitric acid gives, with muriatic acid, 
< precipitate ; the solution of Polybasite gives an abundant 
irecipitate of chloride of silver. Both the minerals yield sulpburet of 
and sulpburet of antimony, to a solution of caustic potash ; and 
On the addition of miiriatic acid to the solution, these substances are 
precipitated in lemon-yellow flocks. (When the sulpburet of antimony 
|s in excess, the flocks are yellowish red). Grey Copper has a pteel- 
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grey colour, Polybasite, an iron-black colour. The hardness of the first 
\s 3.5, that of the last 2.5. 

Tin-White Cobalt = Co As^. Speisskobalt. 

Bright-White Cobalt = Co As, + Co S^. Glanzkobalt. 
BB, communicate to borax a beautiful sapphire-blue colour, although 
* ■ 'present in very minute quantity ; they are dissolved by concentrated 
■l nitric acid under separation of arseiiioua acid. The solution generally 
possesses a. rose-red colour. Silicate of potash, added to a much diluted 
solution, gives it a sky-blue colour, or produces a blue precipitate. 
Chloride of barium produces in the solution of Bright-white Cobalt an 
abundant white precipitate, in that of Tin-white Cobalt no precipitate, or 
only a very slight one. The colour of Tin-white Cobalt is from tin-white 
to light steel-grey ; that of Bright-white Cobalt is reddish silver-white, 

Cgmpare with tto following sutiBtaacep :— 

Red Arsenical Nickel ^ Ni Aa, Rothnickelld.es, 
While Arsenical Nickel =: Ni Asj, Weissnickelkies. 
Nickel Glance = Ni Sj + Ni As^ Nickelarsenikglanz. 

Give with nitric acid an apple-green solution. By adding to this a so- 
lution of chloride of hme till a precipitate begins to bo formed, and then 
caustic ammonia in excess, a sapphire-blue solution is obtained. Caustic 
potash and silicate of potash produce in the nitric acid solution greenish 
precipitates. Chloride of barium produces an abundant precipitate in 
the solution of Nickel Glance, but none in the solutions of the two other 
minerals, All thi-ee substances commonly afford indications of cobalt 
before the blowpipe. Tlie colour of Red Arsenical Nickel is bght 
copper-red, that of White Arsenical /Vickel is tin-white, that of Nickel 
Glance light lead-grey, approaching to tin-white. 

See Sulpha'Anldmonite of Nickel, under A 4. 

Arsenical Iron =; Fe S, -|- Fe Asj. Arsenikkies. 
BB, in a bulb tube, gives a sublimate of metallic arsenic, and then 
fuses to a block bead, which, after a long coutinuonoe of the blast, be- 
comes magnetic* It is soluble in nitric acid, under separation of sul- 
phur and arsenious acid. The solution gives with caustic amn 
potash, a reddish-yellow precipitate. The mineral communicates to 
borax the green colour which indicates oxide of iron. The fresh frac- 
ture is silver-white, somewhat inclining to grey. Sp. gr. 6.2. 
Bee Native Kunuth, A B, which often coataias arsenic. 
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A Q BB, on charcoal, or in an open glass tube, exJtale the strong 
odour of horse radish, which tiislinguishes Selenium. 
Seleniuret of Mercury = Hg 8e., Selenquecksilber. 

ileniuret ofMtrcwry and Lead = !S Pb So -\- Hg Se. 

Selen quecksilberblei , 

■ AiCoiomoiu ^rienical Iron = Pe An. Mitpickel, acU in like manner, but al 
■raaoie ia dri<ron off, it fiiu) with difficuitj, and onl; Imperfect];, on the 
Sp.gr. 7,3. 






i 



Class I, 

When heated with soda in the bulb tube, they givo metallic morcury. 
The double seleniuret, heated with soda upon charcoal, gives grains of 
lea^d; Seletiiuret of Mercury gives none. Bo t!i vaporize readily; defeat ure< 
of Mercury after fuBion, tho double Seleniuret without fusion. The 
colour of the first is between steel-grey and dark load-grey ; tliat of the 
last is lead-grey. 

Seleniwret of Lead =. Pb Se. Selenblei. 
BB. volatilises almost entirely without fusing, and coats the cbarooal 
at first with a slight metallic grey, and afterwards with a white and 
greenish-yellow sublimate. Witli soda it gives grains of lead, but not 
without difficulty. The solution in nitric acid gives a white precipi- 
tate with sulphuric acid. Colour lead-grey. 

Seleniuret of Silver = Ag So, Selensilber. 
BB, fusion easy ; quiet in the outer Same, but with intnmesconce in the 
inner ; gives with borax a button of pure ailvor ; dissolves in concen- 
trated nitric acid. The solution, treated with muriatic acid, ^ves an 
abundant white precipitate of chloride of silver. Colour iron-black. 

Seleniuret of Copper =: Cu, Se. Selenkupfer. 

Seleniuret of Lead and Cojy)er:=Fb Be + Cu Se. Selenbleilrapfiar. 

Eukairite = Cu, Se -f- Ag So, Selonkupfersilber. 

All fuse on charcoal to a metallic button, which, moistened with moriatio 
acid, tinges the flame of a beautiful blue colour. They dissolve in 
concentrated nitric acid ; the solutions, treated with ammonia in excess, 
acquire an azure blue colour. The solution of Eukairite gives, with 
muriatic aold, a copious precipitate of chloride of silver ; that of the 
Seleniuret of Lead and Copper gives, with sulphuric acid, a white pre- 
cipitate of sulphate of lead ; that of the Seleniuret of Copper gives no 
precipitate with these two acids. The colour of the Seleniuret of Copper 
is silver-white, that of Eukairite and of the Seleniuret of Lead and Cop- 
per is lead-grey, 

See the following graupa. 



A O BB, IB an open glass tube, give a white or greyish sublimate, 
which melts to colourless, transparent drops, when the tube it 
lieated on the spot where the sublimate is d^osiled. 

By this character are the compounds of tellurium distinguished from 
those of selenium and antimony, Many of them exhale before the 
blowpipe an odour of selenium, in consequence of the presence of a 
small quantity of selenium. The sublimate which they give upon 
charcoal colours the reducing flame perceptibly green or greenish 
blue, while that from oxide of antimony gives only a faint hluish tint 
to tho flame. 

The ores of teUurium may bo divided into two groups, according to 
the colour : — 
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a.) Of a tin or silver-iohile colour. 

Native Tellurium = Te. Getliegen Tellur. 
BB, fiisea oasily ; diaappoara entirelj' if long acted on ; emokes abun- 
dantly, and bums with a greenish flame. It dissolves without residue 
in nitric acid, The aolution affords a white precipitate with caustic 
potash, which is for the most part soluble in au excess of that reagent. 
Muriatic and sulphuric acids produoo no perceptible precipitate, j 
Colour tin-white to silver-white. 

Telluric Silver = Ag Tc. Teilursilber. 

TeUarel of Lead = Pb To. ToUurblei. 
IMssoIve in nitric acid without residue. The solution of Telluric Silver J 
girea, when excess of nitric acid is present, no precipitate with sulphuric 
acid ; that of Telluret of Lead gives an abundant precipitate with the 
same reagent The first gives witli soda before the blowpipe a button 
of sUver. Telluric Silver is malleable, Telluret of Lead is soft but not 
malleable. Colour tin-white. 

While Tellurium = Au Pb Ag T«. Weisatellur. 
Disaolvea for the most part in nitric acid, tho gold remaining behind ; , 
the solution gives chloride of silver with muriatic acid, and sulphata ' 
of lead with sulphuric acid. Colour silver-white inclinod to brass- 
yellow. Brittle. 

See the following gronp. 

b.) Of a lead or Heel-grey colour' 

Tetradymite = Bi -|- Te + S. Tellur- Wismuth. 
BB, fuses easily to a silver-white brittle bead of metal It dissolves 
with caso in nitric acid under separation of sulphur. Tho solution gives 
no precipitate with sulphuric or muriatic a^id, but with caustic potash 
it gives a white precipitate insoluble in excess. Colour light lead-grey. 
In thin plates, somowhat dcxiblo. 

Graphic Tellurium = Ag Te + 3 Au Toj. Sohrifterz. 
BB, easily fusible ; a long-coutinned blast produces a button of malleable 
metal It dissolves imperfectly in nitric acid, and in aqua regia ; in 
the latter, under separation of chloride of silver. Tho solution gives 
no precipitate with sulphuric acid. Colour light steel-grey. 

Black Tfllurium = Pb Te + An, Toj. Btettererz. 
UB, easily fusible ; a long-continued blast produces a bead of malleable 
metal It dissolves easily and almost entirely in nitric acid. The solu- 
tion pvBB, with sulphuric acid, an abundant white precipitate of sulphate 
of lead. Colour blackish lead-grey. 
See Needle Ore, A H. 



A. 4a BB, giv« out a thick smoke of Anlimotty. 

Tlio smoke is almost destitute of odour, or snioUs only faintly of sul- 
phurous acid, or of aisenic, from the accidental presence of tlioae sub- 
ataac«8 in the ore. Uu the first application of tho heat, it coate the 
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charcoal with a pure white sublimate, and when the process iu couducteil 
in a glaBB tube, the sublimate may be made to disappear on heating, 
without melting into drops. 

Native Antimony ^ Sb. Gediegeu Antimon. 

Grey Antimony ^ Sb S. Antimonglanz. 

Zinkenite = Tb Sb S.. 

Jamesonile ^ Pb Sb S,, 

Bournonite = Cii Pb Sb S,. 

BB, wholly, or almost wholly, volatile ; provided the blast is long sus- 
tained. , 

Native Antimony is distinguished from the others by its tin-white 
colour. BB strongly heated, it continues to burn for some time after 
being blown upon, and becomes covered with white needles of oiide of 
antimony, 

See Native lUgmuth and Sulpburet oi Biamutb. 

Grey Antimony in powder speedily assumes an ochre-yellow colour 
when heated with concentrated caustic potash, and dissolves in it almost 
entirely. The solution on being tested with muriatic acid, gives 
yellowish-red flocks. Colour lead-grey to steel-grey. 

Zinkenite, Jamesonite, and Bournonite possess a Bteel-grey colour. 
The colour of their powders is not changed when heated in concentrated 
solution of caustic potash, yet sulphnret of antimony is extracted by 
that menstruum, and may bo precipitated by muriatic acid in orange- 
coloured flocks. 

Zinkenite and Jamesonite are oxidated by nitric acid, and afford a 
white powder, yet very littlo dissolves, and the acid scarcely acquires 
any colour. With Bournonite a partial solution is obtained of a s^- 
blue colour, which gives, with sulphuric acid, a white precipitate of 
sulphate of lead, and produces, with excess of caustic ammonia, an 
azure blue solution. 

Zinkenite is not cleavable ; its hardness is 3.5. Jamesonite is 
cleavable in one direction ; its hardness is 2.5. 

The following minerals resemble tliose just mentioned, and agree 
with them perfectly in their chemical actions : Plagionite = Fit^ Sb. S. 
is pretty perfectly cleavable in the direction of the vertical planes of an 
oblique prism of 120" 49'. (The prism ia M^^T. iF_MZn. The 
cleavage ^ mjt. Griffin.') Colour blackish lead-grey to iron-black. 
Federerz (capillary sulpburet of antimony) hitherto found only in 
felt-like interwoven hairy crystals. Boulangerite ^ Pb. Sb. S, in 
fibrous masses of a lead-grey colour. 

Antimonial Silver ^ Ag, Sb. Antimonsilber. 

Brittle Svlphuret of Silver = Ag Sb S„ Sprodglascrz. 
Argentiferous Grey Ccf>per= Zn Fe Cu Ag Sb S,. Silberfahlerz.* 
Myargyrite = Ag Sb S.. Hemiprismatic Ruby-Blende. 

BB, with soda, or borax and soda, give a malleable button of silver. 

an J sperameni of AntimoniiiJ Grey Copper, tbdt sre poor in 
. The«e are diatinguished from the rich ailier ore b; tbe em 
in Ibe solution of tbe ora ia nitria acid. 
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Aniimonial Silver has a silver-white colour, gives no sulphuret with 
soda, and is not acted on by caustic potash. All the others give a sul- 
phuret with soda, and caustic potash extracts from them sulphuret of 
antimony, which is precipitated bj muriatic acid in orange-coloured 
flocks. Tlic partial solutions in nitric acid which are obtained from 
Srittle Sulphuret of Silver and Myargyrile, acquire only a pale-blue 
colour on being treated with ammonia, but tlie solution of the Argent- 
i/eroas Grey Copper acquires a strong azure-blue colour. The colour 
of Brittle Sulphuret of Silver is iron-black to blackish lead-grey ; the 
Btreak is black. The colour of Myargyrite is iron-black to light steel- 
grey, the streak is dark cherry-red, Argentiferoits Grey Copper is 
Bteel-grey to iron-black ; streak, greyist-blacL Tlie hardness of Brittle 
Sulphuret of Silver and Myargyrite is 2.5, that of Argentiferous Grey 
Copper, 3.5. 

See Dark Bed Silver. 
Sulpha- Antimonite of Nickel ^ Ni S, -t- Ni Sb,. Nickelantimon- 
Aniimonial Nickel = Ni Sb. Antimonnickel. [glanz. 

Berthierile = Fe 8b S,. 

BB, give, after long continued fusion upon charcoal, a magnetic bead. 
Antimonial nickel Is difficult to melt : it is little acted on by muriatic 
acid, but is dissolved easily and completely by nitric acid. Colour light 
copper-red passing into violet. Sulpho-Antimontte of Nickel fuses easily ; 
it is little acted on by muriatic acid, but dissolves in aqua regia under 
separation of sulphur,* Colour lead-grey to steel-grey. Berthierite 
fuses easily and dissolves readily and completely in muriatic acid under 
evolution of sulphuretted hydrogen ga*. Colour dark steel-grey some- 
what inclining to brown. 



A K BB, with Soda, give a Sulphuret, but without manifesting the 
general properties of the Minerals of the preceding Sections. 

Sulphuret of Silver ^ Ag S. Glaserz. Silberglanz. 
Easily distinguished from the minerals that follow by its malleability 
and sectility, for it may be cut like lead. BB with soda, it is readily 
reduced to a button of silver. 

Sulphuret of Manganese = Mn B. Manganglanz. 
Easily distinguished by its steel-grey colour and loek-green streak. 
With the fluxes, the indications of manganese are especially distinct. 
It evolves sulphuretted hydrogen whea treated with muriatic acid. 

Vitreous Copper {Sulphuret of Copper) — Cu S. Kupferglanz. 

StUphurel of Silver and Copper ^ Cu S+AgS. Silberkupferglanz. 

Sidphuret of Cop. and Bismuth = Bi S.+Cu S. Kupferwismutherz. 

Su^huret of Tin ( Tin Pyrites) = Fo Zn Sn Cu S,. Zinnkies. 

Ct^per Pyrites =FeCuS,. Kupferkies. 
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Purple Cojjier (Variegaied C.) = Fe Cu S,. Buntkupfereri. 

Needie Ore = Cu Bi Pb 8^ Nadelerz. 

Sulphuret of Nickel and Bismuth ^ Bi Ni S,. Nickel wiamutliglani. 
Giro with nitric twid a partial sky Mue or green solution, which ac- 
qniiTis an azure blue colour on tho addition of caustic ammonia in 
exce^. Fused upon charcoal before the blowpipe, and then moistened 
with muriatic acid, they colour the flame bine, with the exception of the 
Suiphuret of Nickel and Siimuth, which colours the flame little or nona 
The Copper Pt/rites and Purple Copper are easily distinguished by 
their colour ; that of Copper Pyrites is brass-yellow, and that of Purple 
Copper varies from copper-red to yellow. Both melt before the blow- 
pipe to a brittle steel-grey bead, which is attracted by the magnet 
The colour of the other minerals is grey, which, in tho case of the 
Suiphuret of Nickel and Bismuth, approaches to silver-white. In order 
to distinguish these from one another, the partially-saturated solution 
in nitric aciti is treated coneecutiyely with water and muriatic acid. 
A precipitate is produced by wat«r in cases where tho Suiphuret of 
Copper and Bismuth, tho Sulp&ttrel of Nickel and Bismuth, and the 
Needle Ore are present; while muriatic acid produces an abundant 
precipitate of chloride of silver only when the Suiphuret of Silver and 
Copper is under examination. In the acid solution of Needle Ore, 
sulphuric acid produces a precipitate of sulphate of lead, which b not 
the ca-so with the Suiphuret of Copper and Bismuth, or with the Sui- 
phuret of Nickel and Bismuth. Tho former of the two last^mentioned 
minerals gives, with soda before the blovpipe, a button of copper ; the 
latter, on tho contrary, gives a grey button of nickel wliich is strongly 
magnetic. Tho solutions of Suiphuret of Copper and Tin Pyrites pro- 
duce no precipitates with the above-mentioned roagents, Suiphuret of 
Cf^er, BB, on charcoal, gives by itself, when tho blast b long-con- 
tinued, a bntton of molloable copper, and itis soluble in nitric acidnnder 
aeparatiou of sulphur. Colour "blackish lead-grey to steel-grey. Tin 
Ptfrites, BB, by itself, gives no button of malleable metal, and is soluble 
in nitric acid under separation of sulphur and oxide of tin. Colour 
8l«oI-grey to brass-yellow. 

Suiphuret of Nickel =i Ni S. Haarkies. 

Suiphuret of Cobalt = Co S. Schwefolkobalt.. 
i Su^huret of Iron ■=. Fo S. Eisenkics. Iron Pyrites. 
■*■ Magnetic IronP!frites= Fe S.. Mi^otkies. 

Slembergite := Fe Ag S.. 

BB, fuse to a bead which aflects the magnet, and which, moistened nMh 
muriatic acid, doos not perceptibly colour the blowpipe flame. The 
partial solution in nitric acid is not sky-blue. Suiphuret of Cobalt 
communicates to borax before tho blowpipe a sapphire-blue colour. It 
dissolves easily and perfectly in nitric acid. The solution gives, with 
silicato of potash, a eapphirc-bluo, and with chloride of barium, a whitd 
precipitate. Colour between tin-white and light steel-grey. Ster^ergite 
is partially reduced to silver before the blowpipe. The partial solution 



i 



FUSIBLE OB VOLATILE. 13 

in uitric acid gives, with muriatic acid, an abundant precipitate of 
chloride of silver. Colour dark tombac-brown. Sulphvrei of Iron and 
Magnetic Iron Pi/riles show before tbe blowpipe ouly the reactions of 
iron and sulphur. Sulpkuret of Iron*' does not affect the maffnetic 
needle before being fused, and is only slightly acted on by muriatic acid. 
Colour yellow. Magnetic Iron Pyrites a,ct3 on the magnetic needle before 
bei:ig heated, and is almost entirely soluble in muriatic acid under evo- 
lution of sulphuretted hydrogen gas. Colour ycDow to copper-red, 
generally with a tombac-brown iiidescence. Suiphurel of Nicfxl is very 
little acted on by nitric acid ; but aqua regia produces a green solution 
in which caustic potash throws down a greenish precipitate. Colour 
brass-yellow to palo-yellow ; as yet onlj found in hair-like crystals, 

Sulpkuret of Bismuth ■= Bi S.. Wismuthglanz. 
BB, fuses in the reducing flame with boiling and spirting ; gives a bead 
of metallic bismuth, and coats the charcoal with a yellowish sublimate; 
it is soluble in nitric acid under separation of sulphur ; the solutiou 
is troubled by dilution with water, giving & white precipitate. Colour 
light lead-grey to steel-grey. 

Galena ■=. Pb 8. Bleiglanz. 
BB readily reduced to metallic lead, vrhilo a greenish-yellow sublimate 
is deposited upon the charcoal. It is soluble in nitric acid, under 
separation of sulphur and sulphate of lead. Zinc precipitates metallic 
lead from this adutioa Colour lead-grey, 



A. 6« ^'""^ ''■'' •'*''"i"i 'Ae following Minerals belonging to division 
A : Amalgam, Native Bismieth, Wolfram, and Black Silicate 
of Manganese. 

I Amalgam = Ag -|- Hg.. 
BB, in the bulb tube boils and spirts, gives metallic mercury, and 
leaves a spongy mass of silver ; it is easily soluble in uitric acid. 
Colour silver-white. 

Native Bismuth ^ Bi. Godiegen, Wismuth. 
Fuses easily ; does not continue to bum when taken out of the flame ; 
vaporises by lengthened roasting, and coats the charcoal with a subli- 
mate which is at first white, then iu part orange or yellow, becoming 
somewhat lighter iu colour on cooling. In a glass tubo it gives almost 
no smoke, and the metal becomes covered with fused oxide of a dark 
brown colour, which, on cooling, becomes yellow. By this reaction it 
is distinguished from native antimony and tellurium. It dissolves 
readily in nitric acid. Colour reddish silvor-whito. Not malleable. 

' Rhombic Sulphunit of Iron ( Wliite tntn P;r" "^ 
only la be diidnguulied fram anp another 
both Jecompossble b; m 
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^ Tungsiate of Iran = Mn Fe W O,. Wolfram. 

BB, fdses = 3, to a grej, often crjstalline, bead The fine powder 
Iboiled with aqoa regia, gradoallj assumes a yellowish colonr. The 
filtered residumn, jet moist, being mbbed upon paper with the blade of 
a knife, changes its coloor from yellow to green, or blaeish green. 
Colour greyish or brownish black to iron-black. 

Bkiek SUicate of Manganese =r Mn Si O, + Aq. Schwarzer 

MangankieseL 
BB, fuses with intumescence, and gives much water in the bulb tube. 
Commimicates to borax in the oxidating flame a deep amethyst-red 
colour. Soluble in muriatic acid under separation of silica without 
gelatinizing. Colour lead-grey to iron-black. 

Compare LieTiite, AUanite, impure Ciimabar, and Red Copper Ore. 



B. INFUSIBLE, OR FUSIBILITY above 5. NON-VOLATILE. 



]R 1 BB, with Borax, in the oxidating jlame^ — a very minute quan- 
tity gives the Borax an amethyst-red colour. 

The oxides of Manganese belonging to this section are more or less 
readily soluble in muriatic acid imder evolution of chlorine. The 
solution produces, with caustic potash, a dirty yellowish-white precipi- 
tate, which upon the filter becomes speedily yellow, brown, and brownish 
black. Amongst these minerals, the following are distinguishable by 
their physical properties :— 

Braunite = Muj Os. Brachytypous Manganese Ore. 
Dark brownish black. Streak black, a little inclining to brownish. 
Hardness = 6.5. Gives before the blowpipe little or no trace of water. 

Hausmannite := Mn, O4. Black Manganese. 
Brownish black. Streak chesnut-brown or reddish-brown. Hardness 
= 6.5. BB in the bulb tube gives no water. 

Qrey Oxide of Manganese = l^j Os -|- Aq. Manganite. 
Steel-grey to iron-blacL Streak dark reddish-brown. Hardness = 3.5. 
BB in the bulb tube gives water. 

Psilomelane = Mn 0. -|- B a -|- K 0. Compact Manganese Ore. 
Blueish or greyish-black. Streak brownish-black to black. Hardness 
= 5i. BB in the bulb tube giv^s water. Most varieties, when dis- 
solved in muriatic acid, give, with sulphuric acid, a copious precipitate 
of sulphate of barytes. (As yet only found amorphous.) 

Pyrolusite = Mn O,. Grey Ore of Manganese. 
Iron-black to steel-grey. Streak black. Hardness = 2\, BB in the 
bulb tube gives little or no water. 

[The system of crystallisation of braunite and hausmannite is 
Pyramidal \ that of grey oxide of manganese and pyrolusite is Pris- 
matic.'} 



INPO BIBLE. NON-VOLATILB. 



1> A» BB, 071 charcoal in the redttcing Jlame, after being strongli/ 
heated, they a_ffhct the magnetic needle. 

Red Hematite = Fcs Oj. Rothcisenerz. 
Diatinguialiod from those that foUow by its cherry-red streak, with an 
iron-black, steel-grey, or brownish-red colour. Slowly soluble in muri- 
atic acid. Not attracted by the magnet 

Franktinite =: Mn Fe Zn O.. Zinc osid^ ferrifere. 

Magnetic Iron Ore ^ Fca O4. Magnotoisenerz. 
Strong-ly magnetic. Both slowly dissolve in concentrated mnriatic acid. 
Frouklinite under evolution of chlorine gas, magnetic iron ore without 
it Franklinite gives with soda in a good reducing flame a faint yel- 
lowish sublimate of nine, magnetic iron ore does not Both communi- 
cate to microcosmic salt in the reducing flame a bottle-green colour, 
which becomes lighter on cooling. The colour of both is iron-black, the 
powder of franklinite reddish-brown, of magnetic iron ore black. 

Menaccanite = Fe Ti 0^. Meaakan. 

Ilmenite = Fe Ti 0,. Kibdelophan. 
Afiect the magnetic needle, but are not attracted by the magnet. Both 
give, with microcosmic salt in the reducing flame, a blood-red glass, 
which, when eaturatad, the addition of tin does not render green, nor 
cause its colour to become pale upon cooling, as happens with magnetic 
iron ore. The rod glass lius heated, either retains its red coloor, or 
changes to violet* The finely pounded and washed powder of Menac- 
canite, dissolved in concentrated and heated muriatic acid, in a glass 
fiaek, gives, with excess of carbonate of lime, a brownish-red precipitate, 
(peroxide of iron and titanic acid) ; Ilmenite, treated in like manner, 
gives a white or only slightly-coloured precipitate, (titjmic acid). The 
colour of both minerals is iron-black : Menaccanite also occurs steel- 
grey. Streak black. 

Comiiuii FlCcli-Blendc and Brown Iron Ore, mun; vnrieties of which exhibit, on tho 
' or the fractured eurface, a pseudonietBUic lustre. 






nent mant be Donducted upon 
chBrcoal. The tmreet means of recogaiBing theee minerotB, and Dthec larietieB of tituiio 
iruii, coDBiBti In boiling the fine powder nitli conconlraCcd mnriatic acid, evaporating the 
»iution to a small bulk, then diluting with much water, nnd again boiling. If titanic add 
be present, the aolution is troubled, and titanic acid ii obtained in the state of a ^Ellowiah 
white precipitate. If but little titanic acid be present, it is dcteclod b; first of all con- 
nrtiDg the peroxide of irou into protoxide, bji means of a current of aulphu retted hjdrogen 
gao, watnung (he solution till the exceai of sulphuretted tifdrogen t>e removed, and then 
adding carboiuite of lima in excesa. Bj this means the titanic acid is thrown dc 



maj l>e separated tntm tbe lime bj st 



moriatio acid and predpitation mCh a 



Ll-STRE METiLLJC. CLASS 1. 

jj O. Paftially agreeing with the foregoing Minerals. 

Chrome Iron Ore = Al Mg Fe Ch O., Cluomieaenerz. 
Many varieties are strongly magnetic, but many others not so ; little 
acted on by acids ; BB, alone, not altered ; slowly and perfectly dis- 
eolved by borax and microcosmic salt, The beads possess, wlien cold, 
a beautiful emerald-green colour. Colour iron-black to pitch-black. 
Streak yellowish-brown. 

Tanlalile = Mn Fo Su Ta W 0,. Columbito. 

Ylfro-Tanialitc = Ca Y Fe Ta W 0.. TttertantaL 
Little acted on by acids. Tantalite, BB, alone, is not altered. Yttro- 
Tantalite changes its colour to yellowish or wliite. Tantalite is dowly 
dissolved by borai and microcosmic salt to a glass coloured by iron. 
TttTO-TantaHte is at first decomposed by microcosmic salt like the sili- 
cates. The glass is coloured by iron, (aJso by Tungsten). Colour iron- 
black. Streak of Tantalite black to brown, of Yttro-Tanlalite greyish.* 

Sulphurei of Molyhdenvm = Mo S,. Molybdiinglanz. 

Graphite = C. Plumbago. Black Lead. 
Both very soft : their hardness is 1,5. The colour of Suiphurel of Mo- 
fybdenvm is reddish lead-grey, that of Graphite is iron-black to steel- 
grey. Suiphvret of Molybdenum held in the forceps, BB, colours the 
flame light-green, and gives a sulphuret with soda. It is difficultly 
acted on by borax, and on the addition of a litUo nitre, it gives, in the 
outer flame, a colourless or slightly coloured glass, which assumes a 
brown colour in the inner flame. Heated with nitre in the platinum 
spoon it deflagrates strongly, with flame. It is difficultly soluble in 
nitric acid. Graphite shows no such reactions. Many specimens de- 
flagrate with nitre, but not violently. 

Osmium-lTtdium = Ir, Os. Iridosmine. 
BB, not perceptibly acted on by borax or microcosmic salt. Fused 
with nitre in the bulb tube, it exhales the peculiar odour of oxide of 
osmium. Insoluble in aqua-regia. Colour tia-white to lead-grey. 
Hard as quartz. 

See Pittb-bleiiJe. 
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CLASS II. 
MINERALS WITH NON-METALLIC LUSTRE. 



A. BB, EASILY VOLATILE OR COMBUSTIBLE. 

Sulphur =S. Schwefel 
BB, bums with a blue flame, aad difliises a strong odour of sulphur 
a«id. Colour sulphur-yellow to houey-jellow, or when mixed with earthy J 
matters, grey and brown. 

Eealgar = As S. Sulphuret of Arsenic. Ruby Sulphur. 

Orpimeat =: As, Sj. Opermeut Auripigment 
Both fuse very readily, aad volatilise with a strong arsenical smoke. J 
Soluble in caustic potash ; muriatic acid precipitates from tliis BoIuti<Hi J 
lemon-yellow flocks. Realgar has an aurora red, and Orpiment a lemon- 1 
yellow colour. 

Arsenious Acid = Asj Oj. ArsenJchte Saute. 
BB, with soda in the reducing flame, oihales the odour of arseni 
the bulb tube gives a crystalline suhlimato. Colourless, white. 

Oxide ofAiUimoni/ =: Sbj Oj. Antimonosyd. 

Red Antimony = Sb, Oj + Sb, Sg. Autimoublende. 

Fuse very readily and vaporise, coating the charcoal with a white smoke. I 
Oxide of Antimonif is soluble in muriatic acid without evolution of gas.a 
Red Antimony dissolves almost entirely, under evolution of sulphuretted j 
hydrogen gas. The powder of Oxide of Antimont/ does not change it» J 
colour in caustic Potash, that of Red Antimouy becomes quickly oohre- T 
yellow. Oxide of Anlimony has a white. Red Antimony a cherry-red m 
colour. 

Sat Ammoniac. Salmiak. Muriate of Ammonia. 

Sulphate of Ammonia. Maskagnin. 
Volatilise with a thick smoke ; Sal Ammoniac without melting, the Sul 
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Class 2. 



phate melting easily and frothing. Both soluble in water. The solu- 
tion of the Sulphate of Ammonia givee, with chloride of barium, an 
abundant precipitate of sulphato of barytoa. Sal Ammoniac gives no 
precipitate with the same reagent Both exhale an anamooiaeal odour 
wheu caustic potadi is poured over them. Their colour is white. 

Cinnabar ^ Hg S. Zinnoher. 

Calomel ■= Hg CI ChlorquecksUber. 
BB, miied with soda in tlie bulb tube, they both give metallic mercury. 
This is easily recognised, particularly when a feather is run up and 
down in the tube, to bring the little metallic drops together. Cinnabaf 
has a red colour, which is not perceptibly changed by the simple acids 
and caustic potash. Calomel is white, and Is' immediately coloured 
I l)la<% by caustic potash. 
See Chloride of Lead. 



• B. FUSIBLE, 1—5, BUT NOT WHOLLY VOLATILE. 

The following minerids, which are at the limits of the degree of 
heat. No. 5, (between 5 and G), are introducod in Section C : — Emerald 
and Euclase, Gelilenite, Cordierite, Ono-axcd and Two-axed Mica, 
Meerschaum, Carbonate of Iron, and Bergholz. 

1.) BB, ALOHE, OB WITH SODA ON CHAHCOAL, GIVE A BUTTON OF METAL, OB 
A BEAD WmCH AFFECTS THE MAGNETIC NEEDLE. 

All minerals without metallic lustre, which before the blowpipe 
exhale the odour of arsenic, lielong to this section, Pliarmacolite 



excepted. 



X> X> BB, alone or with soda, give a btttton of Silver. 

Light Red Silver i= Ags As, Sj. Arsensilberblende. 
Dark Red Silver = Agj.Sb, 83. Antimonsilberblende. 
Distinguished from the minerals that follow by the red colour of their 
Btreak. BB, Light Red Silver exhales a strong odour of arsenic. Dark 
Red Silver coats the charcoal with oxide of antimony, The powder of 
both is immediately blackened when heated with caustic potash, and is 
partly decomposed. The alkaline solution, on being neutralised by 
muriatic acid, lets fall, in the case of Light Red Silver, lemon-yellow 
flocks of sulphuret of arsenic, and in the case of Dark Bed Silver, 
orange-yellow flocks of sulphuret of antimony. The colour of the for- 
mer mineral is carmine-red, of the latter, from cannine-rcd to blackish 
lead-grey. 
• Sea M;ug]frit«, 



f FUSIBLE. NOT WUOLLT TOLATJLE. 19 

Bom Silver = Ag CI. Chloreilber. 
Iodide of Silver = Ag L lodeilber. 
BB, upon charcoal, fuse readily and ai' e reduced. Iodide of SiltJer, ac- 
cording to Vauquelin, colours the flame purple-red, Horn SUver does 
not. Iodide of Silver communicatee to heated muriatic acid a red- 
dish-brown colour, and evolves violet vapoura of ^"'■naw \P — Silver 
showB no such action. Botli are insoluble in nitric acyt}-.iVheir colour 
is pearl-grey, blneish, brownish, &c. They are malleable 

Carbtmate of Silver ^ Ag -f- COj. Kohlenaaures Silberoiyd. 
Easily soluble in nitric acid with effervescence. Colour ash-grey to 
black. The streai has a metallie lustre. 



Jj ^t BB, alone or with soda, give a hutloH of Lead. 

The compounds of lead belonging to this section are soluble in 
nitric acid. The solution, with zinc, gives metallic lead, and with sul- 
phuric acid, gives an abundant precipitate of sulphate of lead. They 
dissolve also without residue in caustic potash, {Vauquetinite escepted.) 

ATseniale of Lead = Pb CI h- 3 (PbO, + AsO,). 

Arseniksaures Bleiosyd. 
BB, on charcoal, eshales a strong smeke of arsenic, and is reduced. 
Fused in the forceps in the outer flame it crystallises like phosphate 
of lead. Colour yellowisb-green, brownish. 

Hedi/phan approaches to the foregoing mineral ; its composition is 
Pb CI + . (Tb,0, AsO, -t CaO POi> BB, on charcoal, it is partly 
reduced, and partly gives a white slag, which, after fusion, per >e, crya- 
tallisea. ^ 

Pyromorphite, = Pb CI -)- ^p'baO, PO,)- Phosphate of Lead. 
Not reduced when heated by its^ upon charcoal, but fuses to a bead, 
which, upon cooling, assumes a distinctly crystalline appearance. 
Colour generally green, of different shades, also brown and white. 

Red Lead = Pb, Oj. Mennig. ■ 

Chromale of Lead = PbO, CbO, ^ Chroifisaures Bleiosyd. 

Melanochroile = Fhfi,, Ch.O^ 
Colour red. Chromaie of Lead and Melanochroile, added in small 
quantity to borax, communicate to it an emerald-green colour, and dis- 
eolve in muriatic acid under separation of chloride of lead, and forming 
an emerald-green solution.* Rod lead gives, with borax, a yellow glass, 
which becomOE colourless on cooling ; it communicatos no colour to 
muriatic acid. The streak of Chromate of Lead is orange-yellow, that 
of Melanochroite brick-red. The former decrepitates before the blow-j 
pipe, the latter does not 

Chloride of Lead = Pb CI + Pb 0. Mendipite. 

Murio-Carbonale of Lead = Pb CI -f PbO, COj. Uornblei. 
BB, on charcoal, in the reducing flame, are readily reduced. Fused 

' WUen Iliere it a suffident >(uantitj of muristic acid, nnil a niBiciently long digestion. 
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with a flux of microcosmic salt and oxide of copper, they communicate 
to the blowpipe flame a beautiful blue colour. They dissolve in uitrio 
acid, the Murtgrcarbonate of Lead with, and the ClUaride of Z-ead witli- 
ont, effeiTescencc. The solutions give, with nitrate of silver, abundant 
precipitates of chloride of silver. Colour white, yellowisli, greyish, Ac. 

White ^M Ore = Pb + C O^ Bleicarbonat. 

SulpkM-dtrbonate of Lead = PbO, CO,+PbO,SO,. Lanarkite. 

Sulphale-t^ Lead = Pb + SO,. Bleivitriol. 

SiUphalo-eri-carbonate of Lead = Pb 0, C 0, + 3 PbO, 80* 
Leadhillite. 
BB, readily reduced in the reducing flame. Sulphate of Lead and 
Sulphalo-Carbonate of Lead with soda, give sulphurets. While Lead 
Ore dissolves readily and completely with effervescence in nitric acid i 
the Sulphalo-CarbowUe dissolves partially with effervescence, and under 
separation of sulphate of lead ; Sulphate of Lead dissolves only with 1 
great difficulty and without effervescence ; Leadhillite resembles, in its 
chemical actions, the Sulphalo-Carbonale. 

Molybdate of Lead =: Pb + Mo 0,. Molybdiinsaaros Bleiosyd. 
Dissolves in concentrated muriatic acid, under separation of chloride of 
lead, producing a green solution, which, on being somewbat diluted, and 
stirred with an iron spatula, acquires a blue colour. When the powiler 
is heated with sulphuric acid in a porcelain basin, and is then mixed 
with alcohol, the solution, upon cooling, acquires abeautiful blue colour, 
particularly on the sides of the basin. Colour wax-yellow, honey-yellow. 
orange -yellow. 

Tungstate of Lead := Pb + W Oj. Wolframsaures Bleioxyd. 
Dissolves in a sufficieat quantity of muriatic acid, mider separation of 
a yellowish-greon residue of tiingstic acid. The solution deposits 
cHoride of lead. The powder becomes beautifully yellow when treated 
with sulphuric acid. Tho acid does not acquire a colour. Colour yel- 
lowish, yellowish-brown. 

Vauquelinile = Cu Pb Ch, 0.. Chromate of Lead and Cop. * 

Vanadiale of Lead = Pb V 01 -|- Pb CI 4- Pb 0>. Vanadinbleierz. 
BB, communicate to boras an emerald-green colour : soluble in nitric 
acid, fto solution of Vauqvelinite is green, that of Vanadiate of Lead 
yellow ; the former gives, with nitrate of silver, no precipitate, tlie latter 
pves a copious precipitate of chloride of silver. The fused bead of 
Vauquelinite, when moistened with muriatic acid, communicatoa to tho 
blowpipe Same a beautiful blue colour. The colour of Vauqvelinite a 
blackish-green, olivo-greon; that of Vanadiate of Lead brown and 
yellowish. i 

See Aluminato of Lead. (liJeigtimnii.) 



FUSIBLE. NOT WHOLLY V0L4TILB. 



TJ Q BB, alone, or with soda, give a bead of Ct^per. When fused, 
and then moistened with muriatic acid, they communicate to the 
flame a heauiifal but fleeting blue colour, and give, with 
id, a sky-blue or green solution, which, on the addition 
cess of caustic ammonia, becomes azure-blue. 



The compounds of copper belonging to tliia section, are mostly decom- 
posed when boiled with caustic potash, when theii' acids unite to the 
alkali. They fall into two groups, viz, : arsenical and non-arsenicaL • 

a.) BB, oxhale a atrong odour of arsenic. The majority afford, ' 
when heated by themselTos, & brittle white metallic button of arBeninret 
of copper. 

Condurrite = Cu As 0, + Aq. . 

BB in the bulb tube, gives a sublimate of arseoiolis acid, irfiicb is not I 
the case with the minerals that follow. Colour browuish-bl«k. 

Olivenite = Cu As P 0, + Aq. Right Prismatic Arsealate of Cop. 
BB, fused in the forceps, it crystallisea on cooling as a radiated mass of 
a blackish colour, the surface of which is coTcred with a net-work 
of prismatic crystals. It gives only a little water in the bulb tube. ■ 
Colour oliye-green, dark leek-green. I 

Kupferachaum = Cu A6 0. + Aq + CaO, CO,. J 

Prismatic Euclore Mica. 4 

Copper Mica = Cu Aa 0, -|- Aq. Kupferglimmer. I 

BB, docrepitatfl violently, and give much water in the bulb tube. Bott J 
dissolve in ammonia; Copper Mica without residue. Prismatic Euclora 
Mica under separation of carbonate of lime. Botb are very perfectly 
cleavabk in otw direction. The colour of Prismatic Euclore Mica is 
apple'green and verdigris-green ; that of Copper Mica emerald-green to 
verdigris-green. J 

Lenticular Copper Ore = Cu As O^ -|- Al -f Aq. Linsenerz. m 
BB, does not decrepitate ; on being gently heated it acquires a beautifdta 
smalt-blue colour. Soluble in ammonia, under separation of white I 
flocks. It contains much water, and suffer* a loss of'22 per cent. oil.a 
being heated to redness. Colour sky-blue, sometimes inclining to green. 1 

Euchroite = Cu As 0, -I- 7 Aq. I 

Erinite = Cu As 0, -l- 2 Aq. I 

Distinguished from one another by the different loss of weight which J 
they undei^D on being beated to redness. The former loses 18i perfl 
cent., the latter only 5 per cent of water. Colour of both mineral^fl 
emerald-green. ■ 
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^^^P b.) BB, do not exhale an odour of arsenic. Tlio majority afFurd 

^^^1 a malleable button of copper on being heated alone. 

^H tb 

1: 

ll wi 



I 



Muriate of Copper = Cii CI + 3 CnO + 4 Aq. Atakamit 
GolouFB by itself, without being previonsly moisfaned with muriatic acid, 
the blowpipe flame or the flame of a candle beautifiiUj blae, and is 
thereby easily diatinguished from all minerals that resemble it. Colour 
green, leek-, blackish-, olive-, or emerald-green. 

Blue Viiriol = CuO SO, + 5 Aq. Kupferritriol. 

Broehantite = CusO^ SO, -f 3 Aq. 

Kupferindig = Cu S. 
With soda before the blowpipe give sulphurets, which ia not the case 
with the minerals that follow. Slue Vitriol dissolves readily in Tater ; 
Broehantite and Kupferindig do not dissolve in water, but dissolve in 
nitric acid. The solution gives, with nitrate of barytes, a white preci- 
pitate of sulphate of barytes. Kupferindig bums iu the oxidating 
flame, exhaling t!ie odour of sulphurous acid; Broehantite doeg not 
show this reaction. The colour of Kupferindig ia indigo-blue to black ; 
that of Broehantite emerald-gi-een. 

Red Oxide of Copper := Cui,0. Rotlikupfererz. 

Black Oxide of Copper =: CuO. Kupferscbwarze. 
Dissolve readily and qnietly in acids. The solution of Red Oxide of 
Cofg)er in muriatic acid gives, when diluted with water, a white preci- 
pitate (protochloride of copper,) and with caustic potash, gives an ochre- 
yellow precipitate. The similar solution of Black Oxide of Copper 
gives, with water, no precipitate, and with caustic potash a blueish pre- 
cipitate. The colour of Red Oxide of Copper is cocbineal-red ;" that of 
Black Oxide of Copper brownish or brownish-black. Most specimens 
of Black Oxide of Copper efforvssco a little with acids. 

Malachite = Cu,0„ CO, + Aq. 

Blue Carbonate of Cop. = 2 (CuO, CO^ + CuO, Aq. Knpferlasnr. 

Mj/sorine = CuO, COj. 

Dissolve in nitric acid with effervescence, under evolution of carbonic 
acid gas. Malachite and Blue Carbonate of Copper, BB, in the bulb 
tube, give much water ; Mysorine gives litde or none. The colour of 
Malachite is always green; that of Blue Carbonate of Copper blue, 
generally azure-blue ; that of Mysorine brownish-black. 

Libethenite = Cu.Oi, P,Oi -(- 2 Aq. Phosphate of Copper. 

Phosphorocbalcite = CujOj, P,Os + a Aq. 
Dissolve readily and quietly iu nitric acid. The solution, when not too 
acid, gives, with acetate of lead, a precipitate of phosphate of lead, 
which fuses before the blowpipe to a polyhedral bead. Tiiey are little 
soluble in ammonia, Colour olive-green to verdigris and blackish-greon. 
Libethenite loses, on bebg heated to redness, 7 per cent, of water: 
Phosphorochalcite loses 14 per cent, of water. 

Copper Pranite= Cu,Oa P,Oo+2 (U,Oa P,Os) + 24 Aq, Chalkolite. 
The solution in nitric acid has a yellowish-green colour, and gives, with 




B 5. FUSIBLE, NOT WHOLLlf TOLATILE. ^Z/ffM^li 

caustic ammonia in bxcohs, a Mueiah-green insoluble precipitate, and X -v j, 
blue liquid. The precipitate afforded by the preceding' minerals, wheii''j*''^ 
treated with caustic ammonia in cxcbbs, is almost entirely re-diBsolyed/^'*'^.*' 
Acetate of lead produces, in the nitric acid solution, a precipitate ot/^c*"^ 
phosphate of lead. Colour emerald-green. Very perfectly cleayable in MJ^ /, 
one direction, [There are three cleaTOgea = P,m,t. Griffin.] Ifl/eU 

^/-* 

T3 A BB, communicalE to borax a beaiUtful sapphire-blue colour. ^. 
Fused upon charcoal, tltey exhale a strong odour of artenic. ~' -— ~ 

Cobalt Bloom ^ Co,Oj, AsjOj + 6 Aq. Arseniksaures Kobaltoxyd. 
Arsetiile of Cobalt = CoO, Aa^^Oa + Aq. 

ArBOnichtsaurcs Kobaltoxyd. 
BB, in the bulb tube, give much water ; Arsenite of Cobalt gives a 
sublimate of arsenious acid; Cobalt Bloom gives no such suUimato. 
They both dissolve in muriatic acid, giving a roae-red solution, in 
which silicate of potash produces a sapphire-blue precipitate. The 
colour is piufc, cochineal-red, peach-blossom, or rose-red. 
See Euthj Cobalt, 
Nickel Ochre = NiaOa, As.Os + 9 Aq (+ ,Co.> Nickelocker, 
BB, in the bulb tube, gives much water. The solution in muriatic and 
nitric acids has a green colour. Csiiistic ammonia gives a greenish 
precipitate which dissolves in excess, producing a sapphire-blue solution. 
Colour apple and sisken-green. 



]Q K BB, ichen fused in the tongs, or upon charcoal, in the reducing 
flame, give a black or grey ma»s, which (^ects the magnetic needle. 
Do not show the properties of the minerals thai belong to the 
preceding four sections. 

In order to observe the development of magnetism effectively, it is 
well to fuse the largest possible quantity of the minerals that are eaailj 
fusible, and to keep them exposed for some time to the reducing flame, \ 

This section contains four sub-divisions. 

a.) During fimon, exhale a strong odour of arsenic. J 

Pitchy Iron Ore = Fe,Oo, As,Oj + 12 Aq, Eiaenainter, I 

ArseniateofJron = FcjO^i, A3,0, -|- ¥%0t, As.On -^ 18 Aq. 1 

Wiirfelerz. Cube Orei 1 

Scorodite ~ Fe,0„ AsjOj + Fe,0« As.O,o -|- 12 Aq, j 

BB, readily fusible to a magnetic bead. The powder is quickly col- I 

oured re ddJsIi -brown by caustic potash. Arseniate of Iron and Scoro- I 

dite occur crystallised; the former in the tesseral, tho latter in the! 
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;hoin'bic eyatem. Their colour is generally green of different shades. 
Pilehy Iron Ore is amorphous and opalescent Colour brownish, 
blood-red, or white. 

6.) Soluble in muriatic acid, with scarcely any residue, and without 
forming a jelly. BB, exhale no odour of arsenic. 

Green Copperas = FeO, SOa + 6 Aq. BisenvitrioL 

Red Iron Vitriol =Fe30„ SA+FejOaSsOiB+SG Aq. Botryogene. 
Intumesce strongly before the blowpipe, and fuse imperfectly in the 
reducing flame to a magnetic slag. They dissolve in water: Green 
Copperas perfectly, Botryogene leaving a yollow residue. The soln- 
tion gives, with chloride of barium, an abundant white precipitate of 
sulphate of barytes, and with caustic ammonia, a greenish precipitate, 
which Boon becomes brownish-red in the air. 

Httraulite = Mn PO, -f Fe PO, -|- 30 Aq. 

Phosphate of Iron and Manganese. 

Heteposite = Mn PO. -{- Fe PO. -(- 5 Aq. 

Triptite = Mn PO, -|- Fe PC,. Phosphate of Manganese. 
BB, fuse readily, and when moistened with sulphuric acid, colour the 
blowpipe flame light blueish-green. They are dissolved by borax in the 
oxidating flame to an amethyst-red glass. Buraulite gives off in the 
bulb tube much water, the other two minerals give off only a little 
water. Buraulite is of reddiah-yollow colour, not cleavable ; Hetepotite 
greenish-grey to blueish, cloavable in the direction of a prism of 100°, 
[— mf^t, Gri^n.] Triplite is brownish-bla«k, cleavable in three direc- 
(aona at right angles to one another [= p,m,t, Griffin.] 

Triphyline = L Fe Mn P O,. 
BB, acts like the preceding, but does not afford so strong an indication 
of manganese with borax, but rather a glass coloured with iron. When 
the solution in muriatic acid is gently evaporated to dryness, then 
mixed with spirit of wine, and again heatod and set on fire, then from 
time to time, and particularly towards the end of the combostion, we 
observe purplish-red streaks in the flame. This reaction distinguishes 
this mineral sufficiently from the similar phospitates of iron. Colonr 



^^^ greenish-grey, blueish, Ac, Cleavable in four directions. .^^J 

^^L Vivianite = FeA. PM + S Aq. Fhospliate of Iroib^^H 

^^M Anglarile = Fo,0„ P,0, + 4 Aq. ^^H 

^^r Green Ironstone == Fe,0„ P,0, + 2^ Aq. ^^H 

1 BB, fuse readily, and when moistened with sulphuric acid, act like^ 1 

preceding. They communicate to borax the colour of oxide of iron 
only, (in the oxidating flame red, on cooling yellowish, in the reducing 
flame bottle-green.) In the bulb tube they give much water. Vivianite 
> loses, on being heated, 28 per cent., Anglarile 16 per cent, and Green 
I Iron-stone 8i per cent The colour of Vivianite is blue of different 
I ihades ; that of Anglarile grey to blue ; that of Green Iron-slone leek- 



See Holjibdic Oclire, 
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c.) Form a jelly with muriatic acid, or are easily decomposed under 
teparation of silica. 

Cronstedtile = Mg Mn Fo Si 0, -J- Aq. Hydrous Silicate of Iron. 
BB, in tlio bulb tube gives much water, and fuses, with slight intu- 
mescence, to a black gliiss. It forms a perfect jellj with muriatic acid. 
(Siderochisolite acta in like manner, and belongs perhaps to the same 
species.) Colour raven-black, the streak dark leek-green : hardness ;= 2^. 

Lievrite .= Ca Fe Si 0,. Fer calcar^o-siliceui. 

AUanite^ CaCe Al Fe Si O,. Prismatic Cerium Ore. 
Both gelatinise completely when treated with muriatic acid. BB, in 
the bulb tube, they give little or no trace of water. Allanite intumesces 
strongly, and readily fuses to a bulky brownish or blackish mass. 
Colour brownish or greenish-black ; streak greenish-grey ; hardness ^ 6. 
Z-ievrile intumesces slightly, decrepitates and fuses quietly to an iron- 
black bead. Colour brownish-black ; streak black ; hardness = 5i. 

Pyrosmalite = Fe CU -|- Fo 0, Aq -|-a!(Mn Fe Si 0..) Fer muriate. 
Decomposed by muriatic acid without gelatinising, but under separation 
of silica. BB, fuses readily z= 2, With microcosmic salt and ozide of 
copper, it communicates a blue colour to the blowpipe flame. Very 
distinctly cleavable in one direction. 

Many varieties of Eiscnftalkgranat ^Ca, Ve^\Q^,(Garnets containing 
iron and lime) are likewise almost entirely decomposed by concentrated 
muriatic acid, forming a gelatinous ma-ss. They are distinguished from 
the preceding by not forming a perfect jcUy, and not being cleavable. 
[The crystalline system of Pyrosmalite is hexagonal, and its cleavage 
^ P. The crystalline system of Garnet is octahedral, and its cleavage 
is commonly indistinct ^ mt pm, pt. Griffin.] 

See Bergholz. 

(i) Very little acted on by muriatic acid, 

Krokydolile = Na Mg Fe Si 0, -|- Aq. Blau-Eisenstein. 

Arjvedsonite = Na Fe Si 0.. Variety of Hornblende. 
BB, fuse readily ^ 13 — 2, with strong intumescence and discharge of 
gas bubbles, producing a black glass. Arjvedsonite in the bulb tube, gives 
much water ; it is perfectly cleavable at 123= SC, [= M|gT. Gr\ffin,'\ 
and is of a black colour, with a greyish-green streak. Krokydolile in 
the bulb tube, gives but little water, is of a lavender colour, and is only . 
known to occur in fibrous masses, 

Bea IIornblGnde. 

Green Earth = K. Mg, Fe, Si, O., Aq. Griinerde. Chlorite ? 
BB. fuses quietly = 3 without intumescence, and in the bulb tube givM 
a little water. Colour green ; liardness =; 1. 

Achmite = Na Fe Si 0.. 

Hedenherffile ^ Ca Fe Si 0.. Pyroxene noir. 
Fuse quietly, Achmite = 2, Bedenbergile = 2J, to a black shining glass. 
Both are cleavable at an angle of nearly 93°. [Cleavage of Achmite 
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= m,T, mjgt ; of Hedenbergile = M|eT. Griffin.] Hedenbergile, afWr 
fusion with potash, and precipitatioa of tho muriatic acid solution with 
caustic ammonia, gives an additional abundant precipitate with oxalate 
of ammonia. Achmite, in lite circumstances, gives no precipitat«, or 
only a very slight one. 

Garnet =: Al Fe Si 0,. Thoneisengranat. 
Fuses quietly := 3 ; not cleavahle ; hardness ^ 7 to 74. Colour red or 
brownish-red. 

S«e EiBenkalkgraiut. Bee bIbo Epidote, Silicate of Manganese, Bod Lithia Mica, 
bud; Taneties of which flue likewise to a ins^etic glau. 



Jj 0» Not belongi7ig to the preceding Jive Sections. 

Motybdic Ochre =. Mo O3. Molybdjlnocker. 
BB, on charcoal, fuses, producing a smoke, and sinking into the pores of 
the charcoal When reduced with aoda, and then separated from tho 
charcoal by levigation, a steel-grey powder of reduced molybdenum is 
obtained. With microcosmic salt in the reducing flamo, it gives a dark 
glass, which on cooling becomes clear, and of a beautiful green colour. 
It dissolves readily in muriatic acid : the solution is colourless, but 
assumes a blue colour on being stirred with an iron spatula. Colour 
sulphur-yellow to orange-yellow. [kieselerz. 

Bismuth Blende = 6 Bi Si O, + Fe Bi P O. + Bi F. Wismuth- 
BB, fuses readily to a brown bead. With soda on charcoal it is reduced 
to a button of bismuth. Forms a perfect jelly with muriatic acid. 
Colour brown to yellow. 



2,)BB, ALONE, OR WITH S0I>A, ON ChaECOAL, GIVE NO BUTTON OF MetAI 

AND NO Magnetic Metallic Mass. 



"D y Afier fusion and strong ignition, on charcoal, in the longs, or 
in the platinum spoon, react alkaline, and colour moistened tur- 
meric paper brown. 

a.) Easily and entirely toluble in water. 

Nitre = KO + IS",Oi. Kalisalpeter. 

Nitrate of Soda = NaO + N,Ot. Katrumsalpeter. 
BB, on charcoal, deflagrate strongly, which is not the case with tho fol- 
lowing minerals of this division. Fused on the platinum wire. Nitre 
colours the blowpipe flame purple, Nitrate of Soda colours it yellow. 
The solution of Nitre with chloride of platinum, produces an abundant 
yellow precipitate, but tliat of Nitrate of Soda produces none. 
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Soda = NaO, CO^ + 10 Aq. Carbonate of Soda. 

Trona = 2 KaO + 3 CO, + 4 Aq. Seaqui-carbonata of Soda, 
BB, in the bulb tube, give mucli water. Tbe aqueous solution reacts 
alkaline, and efforvescos with an acid. The orystala of Soda 
effloresce in the air, those of Trona do not. [Both colour the flame 
jeUow.] 

Glavhet's Salt = NaO, SO, + 10 Aq, Glaubersalz. 

Thenardite = NaO, SOg. Anhydrous Sulphate of Soda. 

Sulphate of Potash ^ KO, SOa. Schwefelsaures Kali. 

Epsom Salts = MgO, SOj + 7 Aq. Bitteraalz. 

Potash Alum = KO, SO, + 3(A10, SO,) + 24 Aq. KaUakiin. 

The solution of these salts in water does not react alkaline, and does not 
effervesce with an acid. Chloride of barium produces an abundant 
white precipitate, insoluble in acids. Potash Alum and Epsom Salts 
in solution, give white precipitates with carbonate of potash. BB, these 
two are easily distinguished as follows : — A small portion is ignited on 
charcoal, then moistened with solution of cobalt, and again strongly 
heated, upon, which the Potash Alum assumes a beautiful blue colour, 
and the Epsom Salts a pale flesh-red colour. Tho Bolutions of the other 
minerals give no precipitate with alkalies. The concentrated solution 
of Sulphate of Potash is precipitated yellow by chloride of platinum, 
which produces no precipitate with solution of Thenardite or Glauber's 
Salt. TlienaTdite gives no water in the bulb tube, Glauber's Salt gives 
lauch water. [The two potash salts colour the blowpipe flame violet : 
the three soda salts colour it yellow.] 

Rock Salt = NaCl. Steinaalz. Chloride of Sodium. 
Easily recognised by its taato. The solution in water gives no precipi- 
tate with chloride of barium or alkalies, but an abundant precipitate 
with nitrate of silver. It does not react alkaline. 

Tincal = Na B 0. + A([. Crude Boraic. 
The solution reacts feebly alcoltne : it does not offervesco with acids. 
When treated with sulphuric acid, and evaporated to dryness, it gives a 
mass which communicates to spirits of wine the property of burning 
with a green flame. 

b.) Nearly or entireli/ insoluble in water. 

Gay-Lussite = CaO, CO, -|- NaO. CO, -|- 6 Aq. 

Carbonate of Lime and Soda. 

Witherite = BaO + CO,. Carbonate of Barytcs. 
Dissolve with effervescence in dilute muriatic acid. The much diluted 
acid solution of Gay-Lussite gives no precipitate with sulphuric acid, 
but that of Witherite gives an abundant white procipitato. Gay-L 
site, BB, in tlio bulb tube, gives raucli water ; Witherite gives none. 

Anht/drile = CaO, SO3. Sulphate of Lime. 

Gypsum ^CaO. S0,-|-2 Aq. Hydrous Sulphate of Lime. 

Pob/hallite— KO. SO, + MgO, SQ,+2 CaO, SO, + 2 Aq. 

Glauberite = NaO, SOi + CaO, SO,. Brongoiartine. 
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flame bean- 



^ 



28 LUSTilE KOS-UETiLLlC. ClaSS 2, 

Dissolve quietly in & pretty largo quantity of muriatic acid. The solu- 
tion gives, with chloride of barium, an abundant white precipitate of 
sulphate of barytea. Gypsum, BB, in the bulb tube, gives much water, 
Polyhallite gives littlo, and the rest only traces. Polyhallile and Glaa- 
berite are dissolved by water under separation of sulphate of lime. 
The solution of Polt/haliite gives, with chloride of platinum, a yellow 
precipitate, Gianberite gives none. The fuaihihty of Polyhallite 
is ^ 1^. Anhydrite and Gypsum are sparingly soluble jn water. 
Their fusibility is = 2\ to 3. The hardness of Anhydrite is = 3i ; aD 
the rest are softer. 

Heavy Spar = BaO, SOj. Sulphate of Barytes. Baryt 

Celestine = SrO, SOj. Sulphate of Strodtian. 
Not acted on by muriatic acid ; BB, fused with soda, they give sol- 
phurets. When Heavy Spar is fused in the tonga it communicates to 
the flame a pale yellowish-green colour, while Celestine gives a faint- 
purplish colour. When pieces of Celestine are held for some time in 
the reducing flame, and are then moistened with a drop of muriatic acid, 
and hold to the blue part of a candle flame, they colour the flame beau- 
tifully purple. This is not the case with Heavy Spar. 

Fluor %w- = Ca FL Flusa. Fluoride of Calcium. 

Cryolite = ,1 Na Fl + Al Fl,. Krjolitli. 

Pharmacolite ^ Ca(0„ Anj Oj -(- 6 Aq. Arseniate of Lim 
BB, fused with soda, give uo sulphureta, and do not efl^ervosce with B 
riatic acid. Pharmacolite is easily distinguishod from the others, by 
the arsenical odour which it exhales when fused upon charcoal in the 
reducing flamo. (To test tliis, as large pieces as possible should be 
used.) Fluor Spar and Cryolite heated with sulphuric acid in a glass 
tube evolve much hydrofluoric a«id gas, which is known by its acting 
on the glass. The fusibility olCryolite is= 1, that ot Fluor S^ar:=3. 



TO Q Soluble in muriatic acid, and some of them in water, without 
leaving a residuum, and without producing a Jelly. 

Ammoniacal Alum ^ Ammoniakalaun. 

Sulphate of Zinc = ZnO, SOj + 7 Aq. ZinkvitrioL 
Both melt on the first application of heat, and then swell up to an in- 
fusible mass, which, moistened with solution of cobalt, and ignit«d, as- 
sumes with Alum a beautiful blue colour, and with Sulphate of Zinc, a 
green colour. Both give sulphurets with soda; both are soluble in 
water, Ammoniacal Alum evolves an ammoniacal odour when heated 
with a solution of caustic potasli. 

Boraeic Acid = B, 0, + 6 Aq, ' Borsauro. 

Boracite = Mg,Oi BjOe. Borate of Magnesia, 

HydTaboracite=: Ca Mg B O, + Aq. Borate of Lime and Magnesia. 
BB, fuse readily, intumescing and colouring the flame green. If pow- 
dered, moistened with sulphuric acid and heated, and then mixed with 
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spirits of wine, the latter bnrna upon them with a green flame. This 
doea not occur with the minerals that follow. Boracite, BB, in the 
bulb tube, gives no water or only traces ; the others give much water. 
Boracio Acid is soluble in water and alcohol, the others are soluble in 
neither. 

Sea Tincal. 

Wagnerite = Mg F, + Mga 0^, Pj Oj. Fluophosphato of Magnesia. 

Apatite = 3 CasO,. P.Oj + Ca CI F. Phosphate of Lime. 
BB, fuse difficultly := 41, and, moistened with sulphuric acid, tinge the 
flame transiently blueish-green. The solutions of both in nitric acid 
give, with acetate of lead, an abundant precipitate of phosphate of lead, 
which fuses before the blowpipe to a polyhedral bead. Wagnerite is also 
soluble in diluted sulphuric acid ; Apatite is not 

Amblt/gonite = L Al P O,. Phosphate of Alumina and Lithia. 
BB, fuses very readQy ^ 2. Is difficultly soluble in concentrated mu- 
riatic and sulphuric acids. Cleavable at 106° IC; [Cleavage := MfT. 
Griffin.] Hardness ^ 6. 

Uranite = Ca,0^ Ffi, + 2 U^O^ P,0, + 24 Aq. Kalkuranite. 
BB, fuses readily ; gives much water in the bulb tube ; and with micro- 
cosmic salt in the oxidating flame, gives a yellow glass, which becomes 
beautifully green in the reducing flame. The solution in muriatic or 
nitric acid has a yellow colour, and gives a yellowish precipitate with 
caustic ammonia. 

Sue Copper Unmlto, page 22. 

Jj "• Soluble in jnariatic acid, forming a thick and perfect Jellt/. 
a.') BB, in Ike bulb tube, give mvck Toater, 

NatroUte = Na Al Si 0, Aq. Natrolith. 

Mesole ^ Na Ca AI Si 0. Aq. 
BB, fuse quietly ^ 2, without intumescence or obvious increase in 
bulk, The solution of Natrolite in muriatic acid gives, after the alu- 
mina has been precipitated by caustic ammouia, httlo or no precipitate 
witli carbonate of ammonia ; the solution of Mesole, ou the other band, 
then gives a precipitate of carbonate of lime. The loss of weight suf- 
fered by Natrolife, on being heated to redness, amounts to 9 per cent, 
that of Mesole amounts to 13 per cent 

Seotezite = Ca Al Si 0. Aq. Skolezit 

Laumonite =: Ca Al Si 0. Aq. 
BB, bend on fusion with worm-like contortions, particnlarly ScoUzite. 
Tliis mineral gives in the outer flame a bulky, frotliy, strongly-ill umin- 
ating mass, which in the inner flame falls together to a blistered semi- 
transparent glass. Laumonite fuses with evolution of air-bubbles to a 
white translucent enamel. The hardness of Seotezite ^ 5^, that of 
Lutunonite =3, 
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TIio following ■Zeolitic Minerals approach very nearly to ScoleztU, 
and show similar chemical reactions: Mesolite, Thomsonite, Comptonile. 
[The Kilpatrick Thomsonite invariably produces the yellow fiame that 
indicates the presence of soda. Griffin.'] 

PkiUipsiU = K Ca Al Si O. Aq. Kalkharmotom. Kaliharmotom. 
BB, fusea =: 3, slightly swolling- up, (many varieties fly into snudler 
pieces lite Arragonitc.) It has as yet only been found in crystals, which 
are rectangular prisms, terminated by a rhombic pyramid ; it generally 
occurs in twin-crystals, which cross at an angle of 90°, bnt hare the 
same perpendicular axis. [Lime. 

Datholite = Ca,Oa, B,Oa + 3 CaO, SiOa + 2 Aq. Borosilicat* of 
BB, in the bulb tube gives littlo water, the other minerals of this aub- 
division give much water ; it fuses to a dense, clear, generally colourless 
glass, and tinges the flame beautifully green. If spirits of wine is 
burned upon the jelly, the flame is coloured green. 

Sec also in the following BCction.: ApopiiyUite, Poetolile, Okenile, and Anftloime. 

6.) BB, in the bulb tube, give no water, or only traces. 

Sec Datholite, in B.Q, a). 

EaUyne = K Ca Al Si S 0.. 

^nellane = Na Al Si S 0.. Nosin. 

Lapis-Lazuli = Na Ca Al Si S O.. Lasurstein. 

Helvine = Be Mn Fe Si 0,. 

BB, fused with soda, give sulphurets, which is not the case with the 
minerals that follow. Haw/ne and SpineUane fuse with difBculty =: 4i, 
Lapis-Lazttli fuses readily = 2i to 3 j all three give a white glass. It 
the solution of Haiiyne in muriatic acid, after the separation of the 
silica, be treated first with chloride of barium, and then with carbonate 
of ammonia in excess, the precipitate thrown upon a filter, and the 
liquid evaporated, and its solid residue heated to redness, there remains 
a salt which reacts like chloride of potassium, and the solution of which 
produces a yellow precipitate with cldoride of platinum. If an exactly 
analogous experiment be mada with SpineUane, chloride of sodium is 
obtained, the solution of which gives no precipitate with a solution of 
platinum. The colour of HaUyne is generally sky-blue, that of l^inel- 
lane grey or brownisli, that of Lapis-Lazuli azure-blue. Helvine is 
easily distinguished from the three others by its reaction, BB, with 
borai in the oxidating flame, wbere it produces an amethyst-red glass. 

Sodalite = Na Al Si CI O.. 

Eudialyte = Na Ca Zr Fa Si CI 0,. 
BB, when fused with miorocosmic salt and oxide of copper, give an in- 
dication of chlorine, by colouring the flame transiently blue. The solu- 
tion in nitric acid gives, with nitrate of silver, a white precipitate of 
chloride of silver. Sodalite fus«s BB, to a clear colourless glass, Eudi- 
alt/te to an opaque pistachio-nut-green coloured glass. 

Wollailonite =• CaO. SiOj. Tabular Spar. 
BB, fuses quietly to a colourleaa semitransparent glass. The solution in 
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muriatic acid, after the separation of the silicia, gives little or no pre- 
cipitate with caustic amnionia ; but with carbonate of ammonia it gives 
au abundant precipitate of carbonatfl of lime. 

Nepheline = K Na Al 8i O,. 

Meionite = Ca Al Si O.. 

The solution of these minerals gives a precipitate with caustic ammo- 
nia. Meionite, BB. froths and emits a strong light, and fuses to a 
blistered glass, which, however, cannot be made quite globular. The 
others fuse without particular intumescence. Nepheline crystallises in 
regular hexagonal prisms, MeUilite and Sumboldtilile in square and 
octagonal prisms ; the last has a distinct basic cleavage [= P. Griffin,] 
but Melliliie has no cleavage. 



1 
4 



TJ 1 A Soluble in muriatic acid, leaving a residuum of silica, but 
without forming ajelly^ 

In many cases the substance in fine powder must be treated 
centrated acid. 



a.) BB, in the bulb tube, give much water. 



with con- j 



tllile = K Ca Si 0. + Aq. 

■ Pectolite = Na Ca Si O. -J- Aq. Pektolith. 
OkeniU = Ca Si O. + Aq. 
Very readily decomposed by muriatic acid, which separates the silica ii 
gelatinous lumps, without forming a perfect jelly. After the separation 
of the silica, the solution with excess of acid gives little or no precipi- 
tate with caustic ammonia. Pectolile, BB, fuses easily, with the evolu- 
tion of air bubbles, to a white transparent enamelled glass. In the 
bulb tube it gives only a httle water ; and after fusion or roasting, 
forms a jelly with muriatic acid. Tte others give much watar in the 
bulb tube. Thoy are only difficultly acted on by muriatic acid, after 
having been previously fused or roasted. Apophi/llite fuses = 1.5, to a 
blistered white glass ; Okeniie fuses = 2i to 3, under frotiing, to a 
porcelainous mass. 
See Meereoliaum. 
Analcime =: Na Al Si 0. -|- Aq. Cubicite- Kubizit. 
Muriatic acid decomposes it, like the preceding, forming a jelly-like 
mass. But the solution, after separation of the silica, gives an abundant 
precipitate with ammouia. BB, on the first application of the flame, it 
becomes white and opaque, hut on the commencement of fusion it 
becomes as clear as water, and gives, without intumescence^ shining 
glass. Occurs mostly crvstallised in cubes and icositessarahedrons. 



Clabs 2. 



rSS LUSTBE BON-MLTALLIO. 

Pyroshierite = Mg AJ Fe Si Cr 0. + Aq. 
Ckonihite = Ca Mg Al Fe Si 0. + Aq. 
Diatioguiahed from the minerals that precede and follow, by their low 
degree of hardness, which is = 3. Ckonihrite, BB, fuaea ^ 3|- to 4, 
wiUi evolution of air bubbles ; Pt/rosMerite fuses ^ 4, without evolving 
air bubbles. Chonikrite is not cleavable ; Pyrosklerite is perfectlj 
cleavable in one direction. 
Brewsterite = Ba Sr Al Si O, + Aq. 
BB, froths, swells up, and fuses = 3, It is easily distinguished from 
the minerals that most resemble it, by the property, that its diluted 
Bolution in muriatic acid gives, with sulphuric acid, a whitti precipitate 
of sulphate of barytes, which is insoluble in acids. 

Stilbile = Ca Al Si 0, + Aq. Heulandite. Blatterzeolitk 
Desmine = Ca Al Si 0. + Aq. Stilbite. 
Epislilbite =: Na Ca Al Si O, + Aq. 
Chabasite = Na Ca Al Si O, + Aq. 
Prehnite = Ca Al Si 0, + Aq. 
BB, Bwell more or less strongly, and fuse with contortions to an enamel- 
like mass, Prehnite gives only a little water in the bulb tube, and 
loses, on ignition, only 4t per cent. The others give much water in tlie 
bulb tube, and lose from 15 to 20 per cent on being ignited. CAabasile 
is easily distinguished by its rhomboidal crystallisation and imperfect 
cleavage. Heulandite, Desmine, and Epistilbite are very perfectly 
cleavable in one direction. The crystallographic system of Stilbile 
{Heulandite') is oblique prismatic ; that of Desmine {Stilbite), and 
Epistilbite, prismatic. 

b.) BB, in the bulb tube, give no water, or only traces. 

See B II), u,) FectolitB, Chauikrite/uid Frehniti!. 

Wemerite = Na Ca Al Si 0.. 

Porcellanspalh = Na Ca Al Si 0.. 

BB, fuse at first = 2^, frothing and emitting a strong light, then give 
a white blistered glass, which cannot be completely fused to a globular 
form. They are pretty distinctly cleavable in two directions, at right 
angles to one another. These minerals are perhaps only one species. 

Labradorite =: Na Ca Al Si 0.. Labrador Felspar. 

Anorlkite = Ca Mg Al Si O.. 
BB, fuse quietly ^ 3, give a pretty dense clear glass. Labradorite is 
unequally cleavable in two directions, at an angle of 94° ; it shows slight 
streaks on the perfect cleavage faces, but no streaks on the less perfect 
faces ; frequently it exhibits a play of colours, consisting of blue and 
green, or red and yellow. Anorchite is perfectly cleavable at an angle 
of 94° 12', and it has as yet only been found in crystals as clear as 
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Many varieties of Thonkalhgranat ^ Ca Al Si 0, {Garnets contain- 
ing AlmntTta and Lime) are almost eatirelj decomposed by concentrated 
muriatic acid. BB, they fuse = 3, quietly, and are easily distinguished 
from the preceding by not being cleavable. 

Sen Spheno, whioh also ia alaioat enlirelj decomposed bj murialio arad. 



T> 1 I Very little acted on by muriatic acid; BB, communicate to 
borax the violet colour that indicates mattganese. 

Carpholite = Al Mn Fe Si Fl O, Aq. Karpholith. 
BB, in the bulb tube gives a considerable quantity of water, which is 
acid, and corrodes the glass. The minorals that follow in this section, 
give no water. It has as yet only been found in finely fibrous masses 
of a straw-yellow colour. . 

Manganesian Garnet ^ Al Mn Si 0,. Thonmangangranat. ■ 

BB, fuses quietly = 3. Not cleavable. Colour brownish-red. I 

Mangan-Epidote = Ca AI Mn Fe Si 0.. " 

BB, effervesces, and fuses ^ 2 to 2i. Distinctly cloavable in one direc- 
tion, loss distinctly in a second. [Cleavage r= M. iPiM Zn, Griffin^ 
Colour cherry-red to reddish-black. 

Red Silicate of Manganese =i Mn Si 0,. Eother MangankieseL 
BB, fuses quietly = 3. Distinctly eleavable at 92o 55' [= M|gT. 
Griffin.} Colour rose.red, peach-hlossom-red. 
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1 9 ^ot included in the last Jive sections, and, with the esxcption 
of Tungstale of Lime (Scheelite), consist of Siliceous minerals, 
which are either not at alt, or onli/ imperfectly, decomposable 
by muriatic acid. 

Tungstate of Lime =: CaO, WOj. Scheelite. 
BB, fuses with difficulty = 5. The powder dissolves in muriatic and 
nitric acids, leaving behind a greenish or lemon-yellow powder (tungstic 
acid). The residue, while still moist, being rubbed with an iron spatula 
upon paper, assumes instantly a green or blucish-green cobur, and is 
easily soluble in caustic ammonia. 

Lithia-Mica = K L Al Si F 0.. Lithionglimmer. >i, 

Pelalite = L Al Si 0.. Petalith. W 

Spodumene = L Al Si 0,. Triphane. .:]/ 

BB, communicate to tho flame a transient purple colour. With Lfthta- 
Mica it is very distinct, but famt«r witii tho others ; it becomes very 
obvious, however, when the minerals are held in the tongs and fused 
with bisulphate of potash ; this opcriLtion being repeated several times, 
and tlie assay moved backwards and forwards in the flame during the 
blowing, purplish-red streaks are theu occasiunallj obse^-jftitoJiii'feVi! 
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the flame. The fusibility of Lithia-Mica is ^ 2, that of the others I 
I ^ 3}. .Spodwnene iutumesces a little, and throws out fine ramifica- ] 

tions, which quickly fuse to a clear or white glass. Petalite fuses | 
quietly to a whito enamel. 
j Batytes Sarmotome ^ Ba Al Si O. + Aq. Barytharmotom. 

Distinguished from the minerals that precede and follow, by giving, 
BB, in the bulb tube, a considerable quantity of water, and by the cir- 
L cumstance that its partial solution in muriatic acid gives a precipitate 

^^H of sulphate of barytes with sulphuric acid. Like PMUipsite, (^Potash 
^^H Harmotome, page 30), it generally occurs in twin cryst^s. 
^H Aieinite = Ca Al Mn Fe Si B O.. 

^^ Tourmaline = K Na I. AI Fe Si B 0.. 

BB, fused with a mixture of fluorspar and bisulphate of potash, they 
commuaicate ta the flame a transient green colour.* Axinite fuses 
readily, with much intumescence, to a. glistening dark-green glass. 
The fine powder of melted Axinite gelatinises with muriatic acid. 
The different varieties (species?) of Tourmaline act difibrently. Some 
of them fuse readily, with intumescence and occasional contortions, to 
a white, sometimes greenish-grey, and seldom a black glass. Other 
varieties are difficultly fusible, and a few (Lithia Tourmalines) are in- 
fcusible. Most. specimens of Tottrmalifie become strongly electric on 
" poing heated. 



= Ca Mg Si 0>. 

Augite = Ca Mg Fe Si O,. 
Their hardness is = 6. BB, they fuse := 3J to 4, sometimes quietly, 
Bometimes with evolution of air bubbles : Diopside to a whitish, Augite 
to a black glass. Both are distinctly cloavable at an anglo of 93', 
[= M^QT or M^gT. Griffin.] Dicpside is colourless, or light } 
and greyish ; Augite la black or dark green. 

Tremolite = Ca Mg Si O,. Grammatit. 

Hornblende = Ca Mg Fe Si O.. Amphibole. Sti'ahlsteii 
Their hardness is = 5i. They fuse ^ 3 to 4, with swelling and boil- 
ing, Tremolite to a white or sKghtly coloured, and Hornblende to a 
black or greyish glass. Both are distinctly cleavable at an angle of 
124JO [= M|§T. Griffin.] Tremolite is colourless, or has a greenish 
or greyish tinge ; Hornblende is green or black. 

AsbestM and Amianthus are related to these minerals. 



* Tbe colour umiHt distinctly eeen wbeo the mixed flux of flaanpar and btaolpluta of 
potuh in fiued on tbe plBtinam wire, and a little of the mineral in the state otflne powder 
in then ilrowed on the «urikce of the melted flui. A good and clear flame is naoeswij. 
The colour la uhserved st the moment when tha minvrol hegias to face with llieflu. 
Whea the fine powder of Arinite or Taarmalim that has been fused is dieoteil with sul- 
phnric acid, and then evaporated to the oonsisteaGe of sjrap, and apirita of wine ia hnmed 
aiBT it, a green colour is eommunicatad to the flame. 

[A great man; original experiments on the " pTcdvetioa of colound flumes" hj diflbrent 
Bubslanoes before tbe blowpipe, are given in the article, " AMLvatS BV the Blowpifi," 
eontaiaedin thecighlh edition of Qrittim's " Cliemicat RMrwtwm" Vlmo,viSs 1*8,1 
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Spkene = Ca Si Ti 0,. Titanite. 
HardoeEs = 5i. BB, iutumesces a little, and fuses ^ 3 to a blackiah 
glass. It is imperfectly soluble in miorocoBtnic salt, and added in suffi- 
ciont quantitj, it gives, after long continued roasting in tho reducing 
flame, a pale reddish- violet glass. The powder is almost ontirely 
decompased by concentrated m.uriatic acid, under separation of silica 
containing titanic acid. It possesses an imperfect cleavage at aa angle 
ofl33i=. [Cleavage = MJT.iPVMZn. Griffin.] 

Albite = Na Al Si O. = Na Si' + 3 A Si^ Soda Felspar. 

OrtkoMas = K Al Si 0. = K Si' + 3 A Si'. Potash Felspar. 
Hardness between apatite and quartz = 6. BB, they fuse quietly. 
Felspar = 5, Albite = 4. They are not acted on by acids. Felspar 
is distinctly cleavable in two directions, at right angles to each other, 
[= T. iPJM Zn. Griffin,] Albite in two directions at 934" [= Te on 
i P.M,T, Z's'e ; but there is another cleavage = 1 MJ^T ne sw. Griffifi.] 

ZoiMie = Ca Al Si 0. = C Si + 2 A Si. 

Epidole = Ca Al Fe Si;0,. PistaziL 
Their hardness is = 6\. BB, they swell and frotb, fusing =» 3 to 3i, 
to a blistered caulifiower-like mass, or slag, which is white or yellowish 
witii Zoisite, and black or dark brown with Epidote. After fusion, they 
gelatinise with muriatic acid. The colour of Zoisite is grey, yellowish- 
grey, greyish-white ; tliat of Epidote is green. Zoisite is readily cleay- 
ablo in one direction ; Epidote is pretty distinctly cleavable in two 
directions, at an angle of US" [= M. JPiM Za. Griffin.] 

Thonhtlhgranat = Ca Al Si 0. = C Si -)- A Si. 

Garnet containing Lime and Alumina. 

VesttBian = Ca Al Fe Si O.. Idocrase. 

Pyrope ^= Ca Al Mg Fe Si Cr O,. Bohemian Garnet. 

Hardness = 61 to 7i. Thonhalkgranca and Vesiwian fuse = 3, the 
former quietly, tho latter with intumescence ; Pjfrope fuses ^ 3i. 
Vetueian is cleavable in the direction of the faces of a quadratic prism, 
[— ' p.M,T,mt. Griffin^ Thonkalhgranat smA Pyrnpe sxs not clearrablG. 
Thonkalhgranat is partially acffid on by concentrated muriatic acid ; its 
oolonrs are green, yellowish, brown, hyacinth-red, and white. Pyrope 
is not acted on by acids, and has as yet only been found of a blood-red 
colour. 

S«0 in the tolloning order: Emerald, Euclase, Conlieritc, hdiI One nod Two-axed Mien. 
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C. INFUSIBLE, OR FUSIBILITY ABOVE 5. 

/~1 1 Previously ignited, BB, then moistened with solution of eohall 
and again heated, acquire a beautiful blue colour. 

The colour ia moat distinctly produced by the harder anhydrous 
miuerala which belong to this section, when they are first reduced to a 
fine powder, and thia is moistened and ignited with solution of cobalt. 
The colour appears to most advantage when the bead is cold, and can 
only be distinctly observed by day-light. 

a.) BB, in the bulb tube, give much water. 

Alum-stone ^= K Al SO. Aq. Alunite. 

Aluminitc ^= AL Oj, S 0, -f- 9 Aq. Subsulpbate of Alumina. 
BB, with soda upon charcoal, give anlphurets, which is not the case 
vith the minerals that foUow. Aluminitc dissolves easily in muriatic 
acid, but Alum-stone is not apparently acted on. When Atumstone is 
ignited and treated with water, alum diasolvea out, and may be crystal- 
lised in octahedrons by gently evaporating the solution. 

See Potaah Alum and Ammotijaca] Alum. 

Aluminate of Lead ^ PbO. 2 A1,0, + 6 Aq. Bleigummi. 

BB, swells and softens in a strong heat, but docs not come to perfect 
fusion. With soda upon charcoal, gives metallic lead, 

Wavellite = 4 AljO, + 3 P.Oj + 18 Aq. Phosphate of Alumina 

Gibbsite = AUl^ + 3 Aq. 

Diaspore =z Al,Os + Aq. 
Their hardness is considerably greater thau that of the minerals that 
follow, namely, 31 to 6\. BB, they dissolve in microcoemic salt with- 
ont residue. Wavellite colours the flame faintly but distinctly blaeish- 
green, particularly after being moistened with sulphuric acid, and it 
dissolves in muriatic acid without gelatinising. It also dissolves in 
caustic potash. The other minerals do not colour the flame. Diaspore 
u not soluble in muriatic acid ; it loses 14i per cent, by ignition, 
Many varieties decrepitate violently when heated, BB, in the bulb tube. 
Gibbsite is acted on by muriatic acid ; it loses, by ignition, 341 per 
cent water. These minerals generally occur in fibrous or striated 
masses. 

AUophane = Al Si 0. + Aq.^ 

Halloysite = Al Si 0, + Aq. f „ , .,. , , ^ , 

Ochran = Al Si 0. + Aq. \ H jdro-sdicates of Alumina. 

Kollyrite = Al Si 0, + Aq.) 
Decomposed by muriatic acid, under separation of silica in the state of 
jelly. The hardness of AUophane is = 3; it gelatinises perfectly, 
generally colours the blowpipe flame green, from accidentally contain- 
ing copper, and loses, on ignition, 42 per cent of water. The hardness 
of the others is 1 to 2. The loss weight on ignition amounts, with 
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Jiallot/sile to 16 per cent, with Ochran to 21 per cent, and with Kol- 
lyrile to 33^ per cent Ochran is nearly related to Lithomarge and 
Bole. 

Pholerite = Al Si 0, Aq. ■, „ , .,. . , 

CimoliU = Al Si O. Aq. I = "^Ji^'^f;;*"' "' 

Kaolin (Porcellanerde) = Al Si 0, Aq. } 
Difficultly acted on by muriatic acid, Pholerite, with water, forms a 
pasty mass, which the otliers do not. Kaolin feels soft to the touch, 
yet Bomewhat rough and not greaay. It ie decomposed by sulphuric 
acid. Cimolile is soft, may be cut into chips, and is only imperfectly 
decomposed by sulphuric acid. 

Many sorts of Clat/ with which we are not yet Eufficiently acquainted, 
a£t in like manner ; forming, with water, a pasty masa. 

See furtber on: I^izulite, Pyroph^rllite, and AgnlmiitoUtis, which likewise gii 
only n litUe, in the bulb tube. 



6.) BB, in ihe bulb tube, give Utile o 



Lazulite = Al Mg P O. Aq. 
BB, colours the flame faintly greenish when alone, but more distinctly 
when it has been previously moistened with sulphuric acid ; intumesces 
and falls into little pieces. While undergoing these changes, it loses 
its blue colour, and becomes white. It is not immediately acted on by 
acids, nor is its blue colour altered. 

Lithomarge = Al Si O^. Talfcsteinmark. 

Agalmatolile = K Al Si 0, Aq. 

Pyrophyllite = Al Mg Si 0, Aq. 
Possess a low degree of hardness = 1 to 2, Pyrophyllite is very per- 
fectly cleavable in one direction. BB, it intumesces to a very bulky 
fan-shaped mass, The others are not cleavablo, and do not alter before 
the blowpipe. Lithomarge is partially decomposed by acids i Agalma- 
tolite is scarcely acted on. 

TtBo-axed Mica = K Al Fo Si O,. Zweyaxiger Glimmer. 
Cleavable in the highest degree in one direction. [Crystalline form 
= T. Mf T. 1 P/jM Zn ; Cleavage = JPfVM Zn. Cr{ffin,\ BB, it 
intumesces a very little ; in very thin films it fuses. The blue colour 
produced by solution of cobalt is in patches. Not acted on by acids. 
Hardness ^ 2^. 

Andalusite = Al Si 0,. 

Chiattolite = K Al Mg Fe Si O.. Macle. 

Cyanile ^ Al Si 0,. Distbene. Kyauit 
Slightly acted on by acids. BB, they are decomposed by microcosmic 
salt, and separate a skeleton of silica. Andalmite and ChiantoUte are 
pretty distinctly cleavable in two directions, at an angle of 91^", 
f= mT^y^t. Griffin.] They are easily distinguished from one another 
by their hardness ; that of Andalutite being = 7i, that of Chiastolite 
^ to 5i. The latter mineral generally occurs in the form of four pris- 
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matic crystals, so united together parallel with their chief axis, as to 
leave an empty space between them, which is generally filled up with 
dark-coloured clay-sIate. Cyanife is very distinctly cleavable in two 
directions at an angle of 106°, [= M, Jm^tnw. There is ako another 
cleavage = ip_in.t Znw. Griffin-.] Hardness = 6 or less. 

Topa:: = Al Si F 0,. 

Litkia-Tourmaline = K L Al Mn Si B 0.. Lithionturmalin. 
Not acted on by acids. BB, do not perfectly dissolve in mierocosraic 
salt : the bead becomes opaque on cooling. Topas retains its transpar- 
ency during ignition, and does not intumesco. Lilkia-Tourmaliru 
becomes white and intumesces, often producing a slag. Topaz is dis- 
tinctly, cleavable in arte direction [= P. It has also several indistinct 
cleavages = 3! m.t Grifffn;] and its hardness is ^8. Litkia-Tour- 
tnaline is not cleavable, and its hardness is = GJ. The Tourmaline 
becomes pretty strongly electric on being heated, which is the case 
otdy with some varieties of Topaz. 

Corundum = AljOj. Sapphire. 

ChrysaheTyl = Al Be 8i 0.. Cymophane. 
Not acted on by acids. In the state of powder they dissolve slowly bat 
perfectly in microcosmtc salt before the blowpipe, and the glass doeg 
not become opaque on cooling. The hardness of Sapphire is = 9, that 
of Chrysoberyl is = 8i. The specific gravity of the former ia = 4. 
that of the latter is = 3,7. 

Manj apecimeaB of Spiaell and Leucite, whon in flue powder and moiBtened ivith iwlu- 
titm of cobalt, become blue, on ignition. 

The blue afforded by finely pulverised Quarli, when moietened with solution o* cobalt, 
ia diatinguifihed from that of tho preceding minerali by its reddish tinge •nd lew inlemitj. 



/"I O Moistened mtk solution of cobalt and ignited, BB, astume a 
green colour. 

It is BufB-cient to eapose the moistened assay to a moderate red heat. 

The compounds belonging to this section contain Zinc, which coats 
the charcoal with a sublimate that has a yellow colour when hot, bat 
becomes nearly white when cold. 

Calamine =- Zn -f C 0,, Zinkspath. Carbonate of Zinc, 

Zinhbliithe ^ Za O + C O, + a; Aq. Basic Carbonate of Zinc. 
Dissolve readily, with effervescence, in muriatic acid. The solution 
gives, with caustic anuaouia, a precipitate soluble in excess. Calamine, 
BB, in the bulb tube, gives littlo or no water. ZinkblUthe gives much 
water. 

Willelliaine = Zn Si 0.. Anhydrous Silicate of Zinc. 

Siliceous Oxide of Zinc = Zn Si 0„ -|- Aq. Electric Calamine. 
Gelatinise perfectly with muriatic acid. The latter gives water in the 
bulb tube ; the former gives none. 
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f^ O After ignilion, BB, react alkaline, and tv/rn moistened tur- 
meric paper brown. 

V Sruciie = Mg + Aq. 

^* Bydromagnesite = » Mg + C Oi + Aq. 

Basic Carbonate of Magaeaia. 
BB, in the bulb tube, give mucli water, which is not the case with the 
minerals that follow. Brucite dissolves readily and quietly in 
atic acid ; Eydromagnente dissolves with effervescence. 

Calcareous Spar ^ Ca + CO,. Kalkstein. Carbonate of Lin 

Arragonite ^ Ca + C Oj. (+ Sr!), 

Both effervesce strongly when moistened with muriatic acid, and large 
lumps of them may thus be dissolvad without the aid of heat. The 
concentrated solution gives a precipitate of sulphate of lime with sul- 
phuric acid ; the diluted solution, however, affords no precipitate with 
that reagent Arragonite, BB, craclis and falls into pieces ; Calcareous 
Spar often decrepitates, but does not crumble like Arragonite. 

Bitter Spar =z MgO CO, + CaO CO,. Bitterkalk. 

Magnesite ^ MgO COj. Carbonate of Magnesia- 
Do not effervesce when moistened with sulphuric a«id, or even when n 
powder, only partially. On the application of heat, they ilisBolve with! 
effervescence. The concentrated solution of Bitter Spar gives, with 
sulphuric acid, a precipitate of sulphate of lime ; that of Magnesite 
gives no precipitate. Magnesite dissolves pcrfectlj, or nearly a 
sulphuric acid. Bitter Spar is only partly soluble iu tliat acid. 



Slrontites = SrO CO,. Strontianii 

Baryto-Calcite = BaO CO, -|- CaO CO,, _ 

Diasolvo in diluted muriatic acid, with effervescence. The much 
diluted solution affords, with sulphuric acid, a white precipitate. 
Strontites, before a strong blowpipe flame, throws out little branches, 
which shine with a resplendent white light, and colour the flame beaot' 
fully red ; Bargto-Cakite, on the contrary, tinges the flame faint y 
lowish-greeo, and the assay assimies a green colour. 

' Iron, whioh sometimeB reaci 
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^^H |~1 A Perfecllff, or for the most part, soluble in muriatic or nitric ^id, 
^^H without forming a jelly, or leaving any considerable residuum 

^^H of silica. 

Pi 
I ; 



Carbonate of Iron = FeO CO?. Eisenspath. Sparry Iron Ore. 

Junkerite =z FeO CO^ 

Mesitinspar = Mg Mn Fe C 0.. 

Carbonate of Manganese =: MnOCO,. Manganspatli. 

Carbonate of Cerium = CCiOjCOs + 2 Aq. 
DiBsoIve in muriatic acid, with the aid of heat, evolTing carbonic acid 
The minerals that follow do not effervesce. Carbonate of Iron 
and Meaitinspar bnrn before the blowpipe, and immediately become 
black, and attractable by the magnet Most varieties of CarbonaU of 
Iron decrepitate very strongly before the blowpipe. It communicates 
to borax a bottle-green colour. The solution of Mesitinapar in nitric 
acid, after the precipitation of the oside of iron by caustic ammonia, 
affords no precipitate with oxalate of ammonia, but an abundant preci- 
pitate with phosphate of soda and ammonia. The solution of Carbonate 
of Iron gives, with the last named reagents, little or no precipitate. 
Junkerite ^ Fe CO,, behaves like Carbonate of Iron, but is distin- 
guished by being cleavable in tha direction of the faces of a rhombic 
prism of 108° 26' [= M^T. Griffin.} Carbonate of Manganese, BB, 
tarns grey or blact, and frequently becomes magnetic. It communicates 
to borax an amethyat-red colour in the oxidating flame. Carbonate of 
Cerium, in the bulb tube, gives much water, and becomes brownish- 
jellow in the blowpipe flame. It communicates to boras, in the oxi- 
dating Hame, a red or dark-yellow colour, which becomes paler on 
cooling. 

Gothite = Fe,Oj -)- Aq. Rubin- G-Iimmer. 

Eisenoxyd-IIydrat. Hydrous Oside of Iron. 

Brown Iron Ore ^ Fc.Os + 3 Aq. Brauneisenerz. 
BB, in the reducing flame, become black and magnetic; they give 
much water in tho bulb tube. They dissolve slowly, and without effer- 
Tescence, in muriatic acid. The solution affords a brown-red pre- 
cipitate with caustic ammonia. Golhite occurs crystallised, and ia 
distinctly cleavable in one direction ; its colour is hyacintb-red, brown, 
and blackish-brown ; it loses 10 per cent on ignition. Broum Iron 
Ore occurs in fibrous, and likewise compact masses, and loses, on ignition, 
14^ per cent The colour of the streak of both is ocbre-yellow. 

See Rod Iron Ore. 
The Hydrous Oxide of Iron, which occurs in the form of Iron 
Pyrites, agrees in its chemical constitution with Gothite. Yelhut Clay 
Iron-Hone, Pea Iron Ore, Bog Iron Ore, &c., are mixtures of Brown 
Iron Ore, clay, sand, phosphate of lime, peroxide of iron, &c. They 
are generally fusible, often very readily so, and are dissolved by muri- 
atic acid under separation of clay, &c. 



C\4. 



lyyL'SlBLE, OR FUaiBJLlTY ABOVE 5. 41 

CalaiU = AI Cu P 0, Aq. Turquoise. Ealait. 
BB, colours the flame green, and, when moistened with muriibtic acid, 
transiontljr l)lue. It dissolves, ^for the moat part, in caustic potash, 
leaving a brown residue which contains copper. Gives much water in 
the bulb tube. Colour sky-blue or greenish-blue. 

Eart/iy Cobalt = Co Mn 0. + Aq. Erdkobalt 
BB, gives, with boras, a beautiful sapphire-blue glass. When heated 
upon charcoal it gouerally smells faintly of arsenic. Many specimens 
of Earthy Cobalt are fusible. 

Pitch Blende = TJO. Uranpechorz. 

l/ran Ochre = UiOa + a^Aq. Uranocker. 
BB, with microcosmic salt in tho oxidating flame give a yellow glass, 
and in the reducing flame a beautiful green glass. They dissolre in 
nitric acid, giving a yellow solution, in which caustic ammonia produces 
a sulphur-yellow precipitate, Tho colour o! Pitch Slende is pitch-bla«k. 
that of Uran Ochre yellow. Many specimens of Impure Uran Ochre 
are fusible. 

Oxide of Chrome = ChjOj. Chromocker. 
BB. with microcosmic salt, gives an emerald-greeo glass both in the 
oxidating and the reducing flame. Dissolves in caustic potash, and forma 
u green solution, from which it precipitates on being long boiled. 

Red Oxide of Zinc = ZnO. Zinkosyd. 

Zino-.Blende = ZuS. Zinkblende. Sulphuret of Zinc. 

Marmatite = FeS + 3 ZnS. Sulphuret of Zinc and Iron. 

Red Oxide of Zinc dissolves easily in muriatic acid, without ovolutioa 
of gas. The solution gives, with caustic ammonia, a white precipitate, 
which is soluble in eicess. Colour aurora-red. Occurs iu nature miaed 
with oxide of manganese, and therefore communicates to borax an 
amethyst red colour, Zinc-Blende and Marmatite are for the mast part 
decomposed by muriatic acid, and OTolve sulphuretted hydrogen gas. 
Concentrated nitric acid dissolves them under separation of sulphur. 
The solution of pure Zinc-Blende gives a precipitate with caustic am- 
monia, which is either entirely soluble in excess, or leaves behind only 
a fbw red flocks of oxide of iron. The solution of Marmatite leaves be- 
hind a considerable residue of oxide of iron. Marmatite is likewise 
easier decomposed by muriatic acid thau is Zinc-Blende. 

Neutral Fluoride of Cerium ^ CeF. Fluorcerium. 

ProloJluoTide of Cerium = Co,Fa + Ce,0, Aq. 
Evolves hydrofluoric acid gas with sulphuric acid. The Proiojluoride 
of Cerium, BB, ou charcoal, alters its yellow colour, and, when heated 
nearly to redness, appears black, and becomes on cooling dark-brown, 
then beautifully-red, and lastly dark-yollow. The Neutral Fluoride does 
not present this series of changes, but only becomes somewhat darker 
in colour. They both dissolve in boras in tho oxidating flame to a rod 
or dark-yellow glass, the colour of which turns paler on cooling, and at 
last becomes yellow. The gloss can bo converted into a white enamel 
by the operation of flaming. 
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Yttroceriie = Ca Y Ca Fe O.. 
Resembles the above in its properties i it is distinguislied by being 
cleavable in the direction of the planes of a quadratic prism, (Probably 
reacts alkaline after strong ignition.) 



f^ PZ Soluble in niuriatic acid, eilher producing a jelly, or ehe de- 
positing silica without j>roducin§ a jelly. Do not show the 
characteristics of the four preceding sections. 
a.) In the bulb tube, give much water. 
Dioptase == CujOa Si,Oo -\- 3 Aq. Emerald Copper. 

Clirysocolla ^ CujOa SijOo 4- 6 Aq. Kieselmalachit 
BB, with soda, effervesce, and give a glass which encloses a button of 
malleable copper. Dioptase forms, with acids, a perfect jelly ; Chry*o- 
coUa is decomposed without gelatinising. 

Thorite = ThjOj SiO, + 3 Aq. 

Cerite = CejOj SiOj + 3 Aq, 
BB, give no button of copper with soda. They gelatinise with acids. 
The jelly formed by Cerite, with pretty diluted muriatic acid, is some- 
what soft ; with rather strong muriatic acid, it only affords a jelly-like 
mass. They dissolve in boras, BB. Cerite, in tiie oxidating flame. 
gives a dark-yellow glass, which becomes pale on cooling, and may be 
rendered opaque by flaming. Thorite gives a glass coloured by Iron, 
or the glass may be obtained with the amethyst-red colour of manganese, 
if the development of that colour is promoted by tbo addition of nitre. 
This glass cannot be rendered opaquo by flaming, but on the addition of 
a large quantity of the mineral it becomes spontaneously opaque. 
The specific gravity of both minerals is between 4| and S. 

Thruutite = Fe,0, SiOj + 3 Aq. Hydrous Silicate of Iron! 

Mountain Wood = FejO, SiO, -f MgsOj SijO^ -|- 5 Aq. BergholB. 
BB, become magnetic after continued roasting or fusion in the reducing 
flame. Easily decomposed by muriatic acid without forming a perfect 
jelly. The solution of Mountain Wood, after the precipitation of the 
oxide of iron by caustic aqjmonia, gives still an abundant precipitate 
with phosphate of soda and ammonia ; the solution of Thraulite, treated 
in lite manner, gives 110 precipitate. Thraulite is friable, brittle, and of 
brownish-black colour. Mountain Wood has as yet only been foimd in 
fibrous, tougli, woodliko masses of a wood-brown colour. 

NontTonile = FejOj Si,0, -|- Aq. 

Felibot = Fe,03 SijOa -l- 3 Aq. 
Behave like Thraulite. The colour of Nontronite is straw-yellow, that 
of Fetlbol liver-brown. The former loses, on ignition, 18i per cent, 
of water, the latter 24i per cent. 

Meerschaum ^ MgO SiaO^ + Aq. Ecumo do mer. Sea-foam. 

Serpentine = Mg Fe Si 0. Aq. Opbit 

Schiller Spar = Ca Mg Fe Si 0, -|- Aq. Diallage metallolde. 
MeerscAaum, BB, becomes white, ani stttintB tagether; it is readily 
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decomposed by muriatic acid, affording a Jellj-liko mass, but not a per> 
feet jelly- Absorbs water greedily. la very light: specific gravity = I^. 
Serpentine and Sckiiler Spar, in the state of fine powder only, are perfectly 
decomposed by concentrated muriatic acid, whereby the silica separates 
as a slimy residue. Schiller Spar in perfectly cleavable in ime direction, 
and possesses a pseudo-metallic mother-of-pearl lustre ; Serpentine is not 
cleavablo, and has only a glimmering greasy lustre. 

(b. In tile bulb tube, give no water, or only traces. 

Gadolinite = Ce Y Fe Si 0,. 

Gehlenile = Mg Al Si 0.. 
Form a perfect jelly with muriatic acid. Gadolinite, BB, intumesees, 
and many varieties show a peculiar effulgence. Some become rounded 
on very thin edges. Not cleavable ; colour black, blackish-green ; specific 
gravity 4 to 4^. Gehlenile, BB, does not intumesce ; it becomes rounded 
on thin edges, without showing any particular effulgence. Is cleavable 
in one direction, but not very distinctly. Colour greyish: specific 
gravity z= 3. The Compact Gehlenile from Montzoni fuses much more 
readily than the crystallised varieties. 

Chiysolite = MgO SiOj. Olivine. 

CondroditB = 4 Mg,0, 8iO, + MgF. 
Form a perfect jelly with muriatic acid. Condrodite {Chondrodite') 
evolves much hydrofiuorio acid gas when treated with sulphuric acid, 
which Chrygolite does not. The hardness of Chrysolite is = 7- BB. 
it is scarcely altered. Colour olive-green. 

Leueite = K Al Si 0,. Amphig^ne. Leuzit 
Decomposed by muriatic acid without forming a jelly ; the silica sepa- 
rates in the form of fine powder, Many specimens produce a beautiful 
blue colour when ignited with solution of cobalt Occurs almost always 
crystallised in icositessarahedrons \= 3 PiMT. Griffin!] Hardness 
-= 61. Colour greyish, yellowish, white. 



C^ I? The remaining mineral species, which eannol be brought under 
the preceding sections, are divided into two groups, according 
to their hardness. 



I 



a.) Hardness under 7, (that of Quartz.) 

One.axed Mica = K Mg Al Fe Si 0^ Einaiiger Glimmer. 

Chlorite = Mg Al Fe Si O. -h Aq. 

Steatite = Mg Si 0, + Aq. Soap-atone. Speckstein. 

Talc = Mg Si 0,. Talk. 

lay are all, with the eiceplion of Steatite, very perfectly cleavable in 
direction ; their hardness is ^ 1 to 2\. One-axed Mica and Chlorite 
perfectly decomposed by concentrated sulphuric acid; ttw foi'c\H.w. 



lUSTBE NOH-METiLUC. <.L4SS 2 

BB, in the bulb tube, gives no water, or onlj traces, the Utter gives a 
cousiderable quantity, losing by ignition 12 per cent The plates o( 
One-axed Mica are pretty elastic, while those ot Chlorite are ia general 
only flexible, Talc and Steatite are not decomposed by SDlphoric acid ; 
flieir hardness is =^ 1. Steatite, BB, in the bulb tube, gives «at«r; 
Talc gives none, or only traces. Steatite ia perhaps nothing else than 
Compact Talc. 

See Two-oied Mka, page 37. This is not decomposed bj concentntted nilphDrie 
acid, ui i3 the Otte-asied Mka, 

Bypersthene ^ Ca Mg Fe Si 0,. Diallage. Bronzite. 

Aiithophijllite = Mg Fe Si 0.. 
Hi /Dfigg tAene is perfectly cleavable in one direction, and exhibits a splen- 
defljjBBudo-metaUic motlier-of-pearl lustre on the fresh cleavage facea; 
[Qu^y, if not two cleavages ^ MgJT? Griffin.] Anthaph/llite ia ^s- 
tinctly cleavable in two directions, at an angle of 124" 30' [= Mf^T. 
Gr^fi,] and exhibits upon these faces a lustre BimUar to that of 
HypcTsthene, but not quite eo splendent Their hardness ia ^= 5 to 5^. 

Tunggtie Aoid = WOj, . Wolf ramaaure. 
Dissolved by caustic potash. Tlie solution gives, with nitric aciJ, a 
white precipitate, wliich assumes a lemon-yeUow colour on being boiled 
Occurs in soft earthy masses of a yellow colour. 

Phosphate of Yttria = Y,0, PjOb. Pbosphorsaure Tttererde. 
BB, moistened with aulphurio acid, colours the flame pale-green ; dis- 
solves in microcosmic eaU, affording a colourless glass, llardness =: 5. 

Tin-Stone = Sn O^ Zinnstein. Oiido of Tin. 
BB, in splinters, on charcoal, in a good reducing flame, it gives metal- 
lic tin. It is considerably heavier than any minerals that resemble it ; 
its specific gravity is 6.8 to 7. Hardness ^ 6^. 

^S" } = ''^i *^'- Oxide of Titanium. 
BB, in the state of powder with microcosmic salt disaolvo with difficulty, 
and communicate to tho glass in the reducing flame a red colour, which, 
on the addition of metallic tin, becomes blue or violet Anataie, by 
itself, generally gives a blue glass. Analase is perfectly cleavable in 
the direction of the faces of a quadratic pyramid, tho angle across 
whoso horizontal edge is 136° 22' [= P^M, P|T ; dso = P. GVtipn.] 
Sulile is cleavable in the direction of the faces of on equiangular octa- 
gonal prism [= m,t,MT. Griffin.] The hardness of Anatose is = 5^-, 
Colour indigo-blue, brown, seldom red. Tho hardness oiJRutileiB = 6i. 
Colour generally red, brownish-red, yellow, blackish. Both possess a 
splendent pseudo-metallic adamantine lustre. 
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i.) HoTilneM ^7 or above 7. 

Quarlz = Si Oj. Rock Crystal, Amethyst, Hornatone, Flint, &c. 

Opa/ = Si Oa + Aq. 
BB, on charcoal, with soda, of which too much must not bo taken, fuse 
easily, with effervescence, producing a clear glass. By themaelTes they 
are infusible, and unalterable, in the strongest heat that the blowpipe 
can produce. The hardness of Quartz is = 7 : its general form is the 
combination of a regular six-sided pyramid, whose horizontal edge has 
an angle of 103^°, with the regular sij-sided (horizontally-streaked) 
prism. [= V. 2 RJ Zw Ze. Griffin.] The hardness of Opal is = 6 j 
it is amorphous, and BB, in the bulb tube, it generally gives waf«r. 

Diehroite = Mg Al Fe Si O,. lolite. Cordierite. I 

Stavrolite ^ Al Fe Si 0.. I 

Their hardness is = 7. BB, with Ada, they do not afford a clear 1 
glass, Vichroite fuses = 5 to 5i : its colour is blue, greyish. Stauro- I 
lite is infusible ; its colour is brownish-Aaj brown. [Cleavage of Stauro- I 
lite = T,myVt. Crystals commonly twins = (P+.T, M^T) X 2. 1 
The cleavage and crystals of Dtchroite are nearly like tho sii-, and ■ 
twelve-sided prisms of the hosagonal system. Griffin.'] ■ 

Beryl = Al Be Si, 0,. SmaragA Emerald. I 

Euclase =- Al Be Si 0,. Euklas. Prismatic Emerald. I 

PhenakiU = Be Si 0.. I 

Zircon = Zr Si 0.. I 

Their hardness is = 7.5. Bett/I and Euclase, BB, become milk-white I 
in a strong flame, and are rounded on very thin edges. Beryl crys- 1 
tallises in regular six-sided prisms, and has a pretty distinct cleavage 
parallel with the base. [= P. It also cleaves^ V. Griffin^ Eudase 
crystallises in oblique rhombic prisms, and is perfectly clcavable in two 
directions, at right angles to one another. [It has also another cleavage, 
in all =: M,T. }p^mZn. Griffin.] PAenakile and Zircon, BB, remain 
unaltered, except that Zircon becomes colourless, Both occur only 
crystallised, Phenakite in regular six-sided prisms, terminated by six- 
sided and threo-sided pyramids ; and Zircon in square pyramids and A 
square prisms. The specific gravity of Zircon is = 4.4 to 46, that of fl 
the other is =: 2i to 3. ■ 

Spinel = MgO -f Al,Ov I 

Pleonaite = Mg Fo Al O,. Ceylani^e. Zeylanit. H 

Automalite ■= Mg Zn Al O,. Gahnite. 1 

Their hardness is 7i to 8. They oc^iur almost only crystallised in I 
octahedrons, [or combinations of tho octahedral system.] Spinel &nA I 
PleonoMte, BB, in the state of powder, with microcosmic salt, dissolve I 
readily and perfectly : the glaas does not become opaque on cooling. I 
Tho colour of Spinel is red, blue, brownish ; that of Pleonaate, black. I 
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Class 2. 



Automalite, 66, is almost insoluble in borax and mierocosmic salt In 
fine powder, with soda, on charcoal, in a good reducing flame, it gives a 
circular deposit of oxide of zinc, which is yellow when hot, but becomes 
white on cooling. Colour of Automalite dark leek-green to grejish- 
green. 

Diamond = C. Diamant Demant 
Sufficientlj characterised by its hardness, which exceeds that of all 
other minerals. 
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Sulphate of Iron, 24. 

Lead, 20. 

Lime, anhydrous, 27. 
hydrous, 27. 

Lime and Soda, 27. 

Magnesia, 27. 

Potash, 2^. 

Soda, 27. 

Strontian, 28. 

Zinc, 28. 
Sulphato-carbonate of Lead, 

Sulphato-tricarbonate of 

Lead. 20. 
Sulpho-antimonite of Nickel, 

X X* 

Sulphur, 17. 

Sulphuret of Antimony. 10. 

Arsenic, yellow, 17. 
red, l7. 

Bismuth, 13. 

CJobalt, 12. 

Copper, H. 

and Bismuth, 11. 

Iron. 12. 

Leaa, 13. 

Manganese, 11. 

Mercury, 18. 

Molybdenum, 16. 

Nickel, 12. 

Nickel and Bismuth, 12. 

SUver, 11. 

Silver and Antimony, 10. 

Silver, brittle, 10. 

Tin, 11. 

Zinc, 41. 

Zinc and Iron^ 41. 
SumpferZy 40. 
Tabular Spar, 30. 
Tafelspath, 30. 
Talc. Talk, 43. 
Talhsteinmarhy 37. 
Tantalite, 16. 
Tellur. 9. 
Tellurbleij 9. 
TeUur-Wimuth, 9. 
Telluret of Lead, 9. 
Tellursilber, 9. 
Telluric Silver, 9. 



Tellurium, 9. 
Tennantite, 6. 
Tesseralkies, 13. 
Tesseral Pyrites, 13. 
Tetradymite, 9. 
Thenardite, 27. 
Thomsonite, 30. 
Thoneisengranat, 26. 
Thonkalkgranat, 33, 35. 
ThjQnmangangranoAy 33. 
Thmte, 42. 
Thraulite, 42. 
Tin Pyrites, 11. 
Tin Stone, 44. 
Tin White Cobalt, 7. 
Tincal, 27. 
Titaneisenerz, 15. 
Titanite, 35. 
Titanitic Iron Ore, 15. 
Topas, 38. 
Tourmaline, 34. 
TremoUte, 34. 
Triphyline, 24. 
Triphane, 33. 
TripUt, 24. 
Trona, 27. 
Tungstate of Iron, 14. 

Lead, 20. 

Lime, 33. 
Tungstein, 33. 
T\tngstto Acid, 44. 
Turmalin, 34. 
Turquoise, 41. 
Turks, 41. 
Two-axed Mica, 37. 
Uranglimmer. 22. 
Uranite, 29, 22. 
Uranpecherz, 41, 
Uranoi^cer, 41. 
Uran Ochre^ 41. 
Vanadinbleierz, 20. 
Vanadiate of Lead, 20. 
Vanadinsaures Blei, 20. 
Variegated Copper, 12. 
Vauquelinite, W, 
Vesuvian, 35. 
Vitreous Copper, 11. 
Vivianite, 24. 
Wagnerite, 29. 



Wavellite, 36. 
Weissbleierz, 20. 

spiesglanzerz, 17. 
Weissnickelkies, 7. 
WeissteUur, 9. 
Wemerite, 32. 
White Arsenical Nickel, 7. 

Iron Pyrites, 13. 

Lead Ore, 20. 

Vitriol, 28. 

Tellurium, 9. 
WiUelmine. 38. 
Wismuth, 13. 
Wismuthglanz, 13. 
Wismuthkieselerz, 26. 
Witherite, 27. 
Wolfram, 14. 

Wolframsaures Bleioxyd, 20. 
Wolframs'dure, 44. 
Wollastonite. 30. 
Wiirfelerz, 23. 
Yellow Clay Iron-stone, 40. 
Yttria phosphate, 44. 
Yttrocerite, 42. 
YttrO'Tantalite, 16. 
Yttertantal, 16. 
Zeilanite, 45. 
Zeilanit, 45. 
Zinc-Blende, 41. 
Zinkbluthe, 38. 
Zinc carbonate, 38. 

oxid6, 41. 

ferrifdre, 15. 
silicifdre, 38. 

sulfur^, 41, 

sulfate, 28. 

vitriol, 28. 
Zinkspath, 38. 
Zinkbiende, 41. 
Zinkenite, 10. 
Zinnkies, 11. 
Zinnober, 18. 
Zinnstein, 44. 
Zinnerz, 44. 
Zinkoxyd, 41. 
Zinkvitriol, 28, 
Zircon, 45. 
Zoisite, 35. 
Zweiaxiger Glimmer, 37. 
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